Straight Line // A\ 


za. Marked questions are recommended for Revision. 


<3 faed Ue Ger ara wea 81 


PART - 1: SUBJECTIVE QUESTIONS 
ar - 1: fAVaKAaH WR (SUBJECTIVE QUESTIONS) 


Section (A): Distance formula, section formula, Area of Triangle & polygon, 
Collinearity, slope 


wus (A): kt Ua, fase ya, yt HT aaHa, dere, GeAaa, Warr 


A-1.(i) Prove that the points (2a, 4a), (2a, 6a) and (2a + /3a, 5a) are the vertices of an equilateral triangle 


Ans. 


Sol. 


Ans. 


whose side is 2a. 
fig aifery fe faeg (2a, 4a), (2a, 6a) Vd (2a + V3a, 5a) ve GHaTe AT @ vit 8 forget you 2a BI 
(ii) Find the points which trisect the line segment joining the points (0, 0) and (9, 12). 

fargsit (0, 0) Ya (9, 12) ot from aret taravs of warns oer art fergsii @ Mdeia s — 

(ii) (3, 4) (6, 8) i 


a, 4a) 


(i) B(2a, 6a) C(2a +V3 a, 5a) AB= BC = CA = 2a hence triangle is equilateral. 
A(2a, 4a) 


B(2a,6a) —C(2a +3 a, 5a) AB= BC = CA = 2a att: Ao Waa YS SMT | 


(ii) Let required point is P& Q 


P divides in 1:2 mp2 ae Pee =(3,4) (0,0) P Q. (9, 12) 
14+2 1+2 
Q divides in 2 : 1 Hence eee a Oe ae 8) 
2+1 2+1 


am ate fleg Pud Qe 


P12 orgara 4 faetra ata p( 2#2K0 PAE LEWO) a, 4) 010 PQ (9,12) 
A a 


Q, 2:18 sora 4 feenfera ee | ara: of ee esa (6, 8) 
+ + 


(i) In what ratio does the point 3 : 6| divide the line segment joining the points (3, 5) and (- 7, 9)? 


fa-gail (3,5) Ud (-7,9) of fled arel Taras ot fig 2.6] fr agora 4 faafsra gear &? 


(ii) In which ratio P(2a — 2, 4a — 6)) divides Q (2a — 3, 3a— 7) and R(2a, 6a — 4). 

fa-gail Q (2a — 3, 3a — 7) 3 R(2a, 6a — 4) I fears act tarars aI fag P(2a - 2, 4a — 6) fe aquia 
Fy farts peat & ? 

(i) 1:3 internally saa (ii) 1:2 


/A\ 
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Straight Line // A\ 


Sol. (i) Lat{ 5, 6] divide the line segment joining the points (3, 5) and (—7, 9) ina: 1 


x 1 
o—___e______® 

2 (3,5) (4 -7,9 
pie (agen [5-9] (-7, 9) 
2 +1 

nN 1 
Pp R 
(ii) (2a—-3a,3a—-7) (2a-2,4a-6)  (2a,6a—4) 

2ar+2a-3 2a? 6ar —424+3a-—7 S455 

A+1 A+1 
hee. ime 

2 2 


Hindi. (i) wa [ 7.6 | fa-gsit_ (3, 5) va (-7, 9) of fart S urea Yeravs HI A216 aga 4 fafa we zs) 
r 1 


o——__oe____-® 
) Ses 35) (5) (7,9) 


=e > A=1:3 
2 rA+1 
ny 1 
Q P R 
(ii) (2a—3a,3a—7) (2a-2,4a-6)  (2a,6a—4) 
2a +2a-3_», 9 6a —42+3a-—7 aya eG 
rA+1 r+1 
peels fe, 
2 2 


A-3. (i) Find the value of 4 such that points P(1, 2), Q(- 2, 3) and R(A + 1, 4) are not forming a triangle ? 


AO AM sid alfery ora fh faeg P(1, 2), Q(—2, 3) aeaT R(A + 1, A) Vw ayo ael sarc & ? 

(ii) Find the ratio in which the line segment joining of the points (1, 2) and (— 2, 3) is divided by the 
line 3x + 4y =7 
(1, 2) cam (—2, 3) of fond aiel YET WS of Ue Ya 3x + 4y = 7 fora agua 4 fafora wedi 
8, ds aad sa Hier | 

(iii)e ~~ Find the harmonic conjugate of the point R (5, 1) with respect to points P (2, 10) and Q (6, — 2). 
fagsil P (2, 10) dem Q (6, -2) @ amet fag R(5, 1) oT eH BAH ara Hifore | 


Ans. (i) : (ii) 4 : 1 internally (ga: faxror) (iii) (8, — 8). 
1 21 7 
Sol. (i) —2 3 1/=0 > -421+6=0 = aan 
A+1 A 1 
(ii) Let required point is P. coordinate of P a Ene 
A+1 A+ 
(1, 2) 
h 
7p sare P lies on given line 3 eRe aa Or | rey 
rA+1 rA+1 
(- 2, 3) 
=> —-61+34+121+8-7A-7=0 >-A+4=0 >AH=4 


(iii) Let R(5, 1) divides line segment joining P(2,10) and Q(6, — 2) ind : 1 
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Straight Line 


X I 


ot 
P(2, 10) R(5, 1) Q(6, - 2) = ote >A=3 
rA+1 
Hence Harmonic congruent divides in 3 : 1 externaly 
Hence required part is Let aon 10) (8, -8) 
3-1 3-1 
1 21 : 
Hindi (i) (i) -2 3 1/=0 > -44+6=0 > as 
A+1 A 1 
(1, 2) 
Ny 
(ji) arr anite fy P&I PS Meee [ATT SA +e 7p a Gel 
A+1  A+1 


+1 


>-614+34121+8-7A-7=0 >-A+4=05)=4 
(iii) Art RO, ‘) fags P(2,10) 3X Q(6, — 2) of fet ael veravs pt A:1 4 fais wea zo | 


| 
P(2, 10) R(5, 1) Q(6, — 2) - 
+1 


at: SIH PAM, Tey wT SP 3:14 fawfsa wea FI 


ore: onire RS te 3 tt) (8, -8) 21 


> 
ll 
o 


A-4.  Aand Bare the points (3, 4) and (5, — 2) respectively. Find the co-ordinates of a point P such that PA = 
PB and the area of the triangle PAB = 10. 
fag A vd B mAEI: (3, 4) va (5, — 2) 81 fees P & calm sia Hisry Walh PA = PB Wd fy PAB a 
aapa 10 ct gare | 

Ans. (7, 2) or at (1, 0) 

Sol. —_ Let coordinates of P(x,y) 


given PA = PB (x — 3)? + (y — 4)? = (x—- 5)? + (y+ 2)? => 4x-—-12y=4 
X ve 


=> 
=> 
-|8 4 1|[=10 © > 6x+2y-26=420 => 3x+y-13=+10 


> 8x+y=23 ...(ii) 
> 3x+y=3 (ili) 
Solving (i) and (ii) we get (7, 2) ; Solving (i) and (iii) we get (1, 0) 
Hindi. HIT P & frexiie (x,y) e| 
fea mare PA=PB- = (x — 3)? + (y — 4)? = (x — 5)? + (y + 2)? => 4x -12y=4 


=> x-3y=1 (i) 
x y 1 
aK 4 1)/=10 > 6x + 2y-26=+ 20 > 3x+y-13=+10 
5 -2 1 
>3x+y=23...(ii) > 38x+y=3 (iii) 


(i) SAR (ii) BY FA BR UW (7, 2) wrt ete zI 
(i) He (iii) HY FI PRY VS (1, 0) WaT ea 21 
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Straight Line 


A-5. 


Ans. 


Sol. 


Sol. 


Find the area of the quadrilateral with vertices as the points given in each of the following : 


Petfekad erst aet ag4ysil ot eater sid aifery : 


(i) (0, 0), (4, 3), (6, 0), (0, 3) (ii) (0, 0), (a, 0), (a, b), (0, b) 
(i) 15 aT garg (ii) Jab] FT gory 
(0,3) (4,3) 
(i) Area = hy pie 2 4 = 15 sq. units 
210 3 3 0 0 (0,0) (6,0) 
(0,b) (a,b) 
(ii) Given figure is rectangle. Hence area = |ab| sq. units (0.0) (a0) 
(0,3) (4,3) 
110 0 4 6 O 
i = |— = 15 ai garg 
0 Bi 6} 3} | (0,0) (6,0) 
(0,b) (a,b) 


(i) fear ten fara, ora 8 | at: Sawa = |ab| HT sas 


(0,0) (a,0) 


Section (B) : Different forms of straight lines and Angle between lines 


wars (B): fryoi AR aeyqor GI Aah, Ue Lansil & fais Vy six Vasil H AeA SIT 


B-1. 


Sol. 


Reduce x + /3 y+4=O0Otothe: 


(i) Slope intercepts form and find its slope and y-intercept. 
(ii Intercepts form and find its intercepts on the axes. 
(iti) Normal form and find values of P and a . 


RT X + V3 y+4=007 


(i) Vardi aawes SU A URafia Hel cea saHl Wa FT y-axes Std HIPS | 
(ii) gags wo A uRaftia Ht cet sah sel oy sewaes At ora Gifs | 
(iii) afters wa 4 oRafta ae cen sae fed Pa ad aM sa Of 
Ans. (i) y= -% x -% , slope ciel = -% , y-intercept 317s = — 5 
(ii) + a =1, x-intercept sia:gvs = — 4, y-intercept 3a-wvS = -% 


(iii) x cos 240° + y sin 240° = 2, P = 2, a = 240° 
Obvious atc: 


/A\ 
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Straight Line // A\ 


Ans. 


Sol. 


B-3. 


Sol. 


B-4. 


Ans. 


Sol. 


Find number of straight line passing through (2, 4) and forming a triangle of 16 sq. cm with the 
coordinate axis. 


Wa was Gl Gen sa Hrfsry vl (2, 4) FP Jord! & aon Meaweay sei & as 16 wf Vt a ya 
aan & | 


3 
Obvious CUtcal 


Find the equation of the straight line that passes through the point A(— 5, — 4) and is such that the 
portion intercepted between the axes is divided by the point A in the ratio 1 : 2 (internally). 

farg A (- 5, — 4) O Fora aefl cen ga fay A WR sel m Hea 1: 2 (saRG) A fous Hes aefl Ua 
RET ST MAHL St HUSTY | 

Ans. 8x+5y+60=0, 2x + 5y+ 30=0 


Let equation of line aE = 1 and A (a, 0), B (0, b) are intersecting points on axes P(- 5, — 4) divides 
a 
AB in the ratio 1 : 2. 


reife Year 1 wftereet + = 1 che A (a, 0), B (0, b) aati oY @h aftreddl fag 8 fei P(-5,- 4), AB 


3/202) 4 2eeea fee 2 MN 2 = 2 22 
3 3 2 


Ree eee fe 8x + 5y —60 = 0. 


no 
For 2:1 = 2 i y 


=—5and = ;a=-—15,b=-6 = 
=> 6x + 15y + 90 =0 = 2x + 5y + 30=0 


The co-ordinates of the mid-points of the sides of a triangle are (2, 1), (5, 3) and (8, 7). Find the length 
and equation of its sides. . 
ys St yorsl & He fags p> raza (2, 1), (5, 3) Vd (3, 7) S| SUH! Yous G Aor aa aa 
Sid Hrsg | 

Equations are 2x —3y + 15=0, 2x+y-—5=0, 6x-y-27=0 


Length of sides are 2/13 , 4/5 , 2/37 


Let coordinate of A is (a, B) 


ener e =2>16-20=4>5a=6 
ae =-1>28=18=>B8=9 
A(a, B) 
(3, 7)P E(5, 3) 
(6-0,14-8)B Dp 4) C(10- «,6- B) 


Hence A(6, 9), B(0, 5), c(4, — 3) 


/A\ 
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Straight Line 


Sol. 


Ans. 


Sol. 


Length of sides AB = (36+16 =2,13 > BC =V16+64 =4J5 
AC =J/44+144 = /148 =2.37 
and their equations are AB: 2x-3y+15=0 


BC :2x+y-5=0 
AC : 6x —-y-27=0 


art fg Aa fdeia (a, B) eI 


CaO 225 16-20-45 0=6 
aoe =1528=18>p=9 


3d: A(6, 9), B(O, 5), c(4, — 3) 
A(a, B) 


(3, 7)P E(6, 3) 
(6-a,14-8)B D(2, 1) C(10- «,6- B) 
ors Hl GaSal AB =/36+16 =2,13 ; BC=V16+64 =45 


AC =./4+144 = 148 = 2.87 


SF Yous Gl WAeetr AB: 2x-3y+15=0 
BC :2x+y-5=0 
AC : 6x -—y—27=0 ef 


Find the straight line cutting an intercept of one unit on negative x-axis and inclined at 45° 
(in anticlockwise direction) with positive direction of x-axis 

BE Uo LST HT GAlHey sid HY Gl RUMAH x-at WW UH Hl HI AasrS Hired! & aM x-sa Hl 
oactea feet 8 45° or aarad feet F rer garcil & 

x-y+1=0 

Let line is y= mx +c, then m = tan 45° = 1 andc=1 

AMT YS y=mx+ce, ad m=tan 45° = 1 aM c=1 


Through the point P(4, 1) a line is drawn to meet the line 3x — y = 0 at Q where PQ oE Determine 


the equation of line. 


fag P(4, 1) @ vm Yer ga Yor Giel ont 8 fe ae wat 3x — y = 0 oT fg Q oe Fad & ET 


PQ = 1 sa ter & when a | 
2 
X+y=5,x-7y+3=0 
By parametric form a[4 +1 cos0,1 + apsino) 


2/2 28 


it lies on 3x —-y=0 > 12+ =F coso—1- sing =0 
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Straight Line // A\ 


Hindi. 


B-7.73 


Ans. 


Sol. 


3 sind r 
= 1+ ———cosé-—— =0 => 3cos0 — sind = —2./2 
2/2 2/2 
squaring both sides 
9cos’0 + sin?6 — 6 sinO cosO = 8(sin?0 + cos?0) => cos’0 — 6sinO cos6 — 7 sin?0 = 0 
7tan?6 + 6tand — 1 =0 > : 


tand = — 1, 7 
Hence required line are x + y=5,x-—7y+3=0 


. 11 11 
Wafer wu A [4+ cosdts sino] 
2/2 2/2 


ue tel 8x-y=OnNRMe = i ejay 28 Sine ae 
2/2 2/2 

3 sin6 

=> 195 === cos) = a0 => 3cos6 — sind = — 2/2 
22 22 

al oe Ww 
9cos’0 + sin?6 — 6 sin® cosO = 8(sin20 + cos?0) => cos’0 — 6sinO cos6 — 7 sin20 = 0 
7tan?0 + 6tand — 1 =0 = tan =—1, . 


aa: oie WT x+y =5,x-7y+3=0 


A line having slope '1' is drawn from a point A(—3, 0) cuts a curve y = x? + x + 1 at P & Q. Find ¢(AP) 
e(AQ). 


UH Ua Year fortel vara 1's, faeq A(—3, 0) S Gre one F ot aw y=x24+x4+1 HIP aMQquy 
@redt &| &(AP) 2(AQ). &T AM Sid HIPSTy | 


14 


eae: 


cil 
Se 


2 
r 
ca = %) 
2 
2 2 
r r r 6r 
—+9-6——=2 => —-—+7=0 
v2 2 2 
7 
N.f2=~=14 
1 
2 
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Straight Line 


B-8. — Find the direction in which a straight line must be drawn through the point (1, 2), so that its point of 


e 


intersection with the line x + y = 4 may be at a distance an from this point. 
fay (1, 2) @ Jord gy ve Ua ten foe fen 4 Gil oy SI wea Wa x+ y= 4G Gey gan yfiwe 
farg at farg (1,2) 3 WB ea 


Ans. 7/12, 52/12 


Sol. cal pee Ala =2%8 (1, 2) lie below the line) 
cos@_sin@ 
> Fe ee Orae y,= iB 
3 3 
(x,, y,) liesonx+y=4 => 3+ al (sin6 + cos0) = 4 
3 3 1 4 V3 4 
sin6 + cos0 = — =——_ = —— (sinO + cos0) = —=-: —— 
6 a2 2 ie 
sin(o+= ) = 22 = sin 602 or sin 1202 30 =", °® ~vé is rejected 
4 2 12 12| 3 
Hindi. dist Vile 2 2B | » (1, 2) tar & Aa Rea 9) 

aon sind 

> x,=1 3 oe y,=2 S VE sing 

V6. 
(x,, Y,) Tatx+y=4 we Rea BI = 3+ ~— (sin + cos0) = 4 
3 3 /3 1 
sin8 + cos® = — =———— => — (sinO + cosd) = —=- — 
V6 3-2 /2 V2 2 
sin(+ = ) = 8. = sin 60® or sin 1202 > gi ok 6 oy at ant 
4 2 12 12 3 


B-9. Through the point (8, 4) are drawn two straight lines each inclined at 45° to the straight line 
X —y = 2. Find their equations and also find the area of triangle bounded by the three lines. 
Ya x — y = 2 Ue 45° we gal ge ae fag (3, 4) S Jord ae at tae Sh ond & sF rama @ 
we sta afer | dai vareil @ uRag Ayo or aawe sit wy | 


Resonance” Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
ite : : .ac.in | E-mail : con resonance.ac.in 
/\ Educating for better tomorrow Website : www.resonance.ac.in | ail : contact@resonance.ac ADVSL -8 


Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Straight Line / A\ 


Ans. x=3,y=4,9/2sq. units 7 gang 
Sol x-y=2 
slope = 1 so slopes of required lines are m = 0 and m = undefined 


x=3 
lines are x = 3 and y-— 4 = O given line is x —y =2 
AABC is right angle triangle so 
area of AABC -5 x base x height 
eae ey ee a: a 
27 DO 


Hindi. X-y=2 
yard =1 sufay anise tere GH yar m =0 cen m = aorta 


x=3 
wae x =3 a y-4=0 a ag Ye x-y=2 
AABC vm Baal YS S sa: 
AABC @ drape = 5 x OTN x Sarg 
1 s) 
= pea? |) aie 


B-10. Find the equation of a straight lines which passes through the point (2, 1) and makes an angle of 7/4 
with the straight line 2x + 3y+4=0 
Be WAT GI THe vif fag (2, 1) G ord! S dem Ww 2x+3y+4=0 F a/4 a HM src zs, s- 
Ans. x-—5y+3=0, 5x+y-11=0 
Sol. Let slope of required line is m 
Now, y-—1=m(x-—2) 


P(2, 1) 
m+2 
tan 45° & cue ae 3m+2 4, 
42M} |3-2m 3-—2m A 
3 2x+3yt+4=0 
> 3m +2=+(3-2m) > m= 5,-5 
Hence, y-1= 2 (x2) =x-5y+3=0 ; y-1=-5(x-2)>5x+y-11=0 


Hindi. am ait Ya HT yard mz 
a, y-1=m(x-2) 
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Straight Line // A\ 


Ans. 


Sol. 


Hindi 


Ans. 
Sol. 


P (2, 1) 
m+ 
iq dees 3 a 3m+2 4, 
42M} |3-2m 3-2m 
3 2x+3y+4=0 
= 38m +2=+4(3-2m) > m= 5,-5 
SI, y= Z (K-2) = x-5y+3=0 : y—-1=-5(x-2)>5x+y-11=0 


From (1, 4) you travel 5,/2 units by making 135° angle with positive x-axis (anticlockwise) and then 4 
units by making 120° angle with positive x-axis (clockwise) to reach Q. Find co-ordinates of point Q. 


amg (1, 4) @ garam xs S wer 135° arr S aarad fan 4 5/2 sad Gl ar sa x-set 
wer (afeeract fee 4) 120° & PI Ww 4 gor QS Qw vga 21 fs QS fcete sna wifey | 


(-6, 9-23) 


x-1 y-4 
For poing cos135° —_sin135° =V2 = x=-4, y-8 
For point Q 
__ X+ ee, 
cos(-120°) © sin(=120°) © 
P 


x=-6,y= 9-2,/3 


Q (-6, 9-23). 


—1 y-4 
reek oe oe AM 
SEO AIR ! 


df —*t4 __y-9  _4 
ng : cos(-120°) — sin(—120°) 


x=-6,y= 9-23) 


Q (-6, 9-2/3} 


The ends of the hypotenuse of a right angled triangle are (6, 0) and (0, 6), then find the locus of third 
vertex of triangle. 


waa Aya & Ht & RA (6, 0) ae (0, 6) &, aa Aya w cree vie of feequa ara wifey | 


x? + y? — 6x — By = 0. 
Slope of AC x slope of BC =— 1 


/A\ 
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Straight Line 


B-13. 


Sol. 


Hindi. 


C(h,k) 
B(0,6) 

A(6,0) 
AC @ vaurel x BC & Yarra = — 1 
m,.xm,.=—1 


k? — 6k = — h? + 6h 
xX? + y? — 6x — 6y = 0. 


A point moves in the x-y plane such that the sum of its distances from two mutually perpendicular lines 
is always equal to 3, then find the area enclosed by the locus of the point. 

up firg x-y Wade 4 SM WHR Wa Heal & fh sual el WER aad wae GW gkal wi am ueq 3 
THIS We &| GU fg @ fa-gua gi wRag aawa & 

Ans. 18 


“P(x, y) 


Let the point P be (x, y) > DX| + |) Oneness (i) 
Case - 1 x>0,y>0 
Equation (i) will become : 

X+y=3 


2 B Area (AOAB) = 2 


Similarly for each quadrant , a triangle will be formed. Hence area enclosed will be 18. 


“P(x, y) 
ari farg P (x, y) el = (x5 Vi Stee: (i) 
Rerfe_- 1 x>0,y>0 
ArH (i) 

X+y=3 


B 


3 - aaa (AOAB) -5 


ait ver were agate @ fae we ya am oe: oRag aawa 18 at gH erm 


/A\ 
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Straight Line / A\ 


B-14.z One side of a rectangle lies along the line 4x + 7y + 5 = 0. Two of its vertices are (-3, 1) and (1, 1). 


Ans. 
Sol. 


Sol. 


Then find the equations of other sides. 

Uh sad GH YH Yoru Val 4x + 7y +5 =0H safes & sa at VS (-3, 1) aa (1, 1) 8 a aa Yor 
Bl GAH ST He | 

7x — 4y + 25 = 0, 7x -4y-3=0, 4x + 7y=11 


ili.) 


3.1) ax47y45=0 

Line | to 4x + 7y+5=Ois 7x-4y+A=0 

It passes through (- 3, 1) and (1, 1) 

-21-44+,A=0 >i=25 

7-44+2=0 >rA=-3 

Hence lines are 7x — 4y + 25 =0, 7x -4y-3=0 

line || to 4x + 7y + 5 = 0 passing through (1, 1) is 4x + 7y+A=0 
> K=-11 = 4x+7y-11=0 


3.1) 4x47y45=0 

4x+7y+5=00 aad WS HI Witwer 7x —4y +2=0 

ue fargait (—3, 1) vd (1, 1) & Jord & 

— 21 — 4 ee 

7-44 ne 

ad: YEN 7x — 4y + 25 = 0, 7x - 4y-3=0 

4x +7y+5=0% Gard Va fas (1,1) SG Fora ae Cal HT GAHet 4x + 7y+2=0 
= he = 4x + 7y-11=0 


Section (C) : Position of point, linear inequation, perpendicular distance, image & foot, 


Area of Parallelogram 


wars (C) : fag of fee, Yan sao asad atl, uidiea se aoe, PA agyo oT 


aaa 


C-1.% Plot the region 


are Sraig— 
(i) 6x + 2y>31 (ii) 2x + 5y < 10 (iii) 8x + 3y +6 >0 (iv) x >2 


/A\ 
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Straight Line 


Ans./Sol. 
(0, 2) 
(i) (ii) 
(5, 0) 
x>2 
(iii) (iv) 
C-2 Find coordinates of the foot of perpendicular, image and equation of perpendicular drawn from the point 


Ans. 


Sol. 


Hindi. 


C-3. 


Ans. 


Sol. 


(2, 3) to the line y = 3x — 4. 
farq (2, 3) G ven y = 3x — 4 WR Ga We ay OO) Vee, sa a G a G Meio am se faerg 
ol tar GS Ua vfafaes sit HPS | 


Foot ure (2.2) Image ufafera (2B) xe ayn = 


a (3x2-3-4) & =) 
foot of perpendicular = -s = ~y\= |) 2S = 
a: 3 =A lois tN 10’ 10 
, X23 (3x2-3-4) (2 “) 
Image = SD = ay, — 
" 3 _1 32 + (1) (x, y) 5 


slope of line perpendicular to the line y = 3x — 4 is — : hence its equation 


y-3=- 5 (x-2) => x+3y—11=0 
x-2 -3 3x2-3-4 23 29 
rae 3 -— fe 5 =a => y= (32) 
= S41 10 10 
sfrara oe hy Ee 
3 =| 824 (17 5 5 


RMT y =3x-4H oar Year BA were 2 8 oie: ene 8 


y-3=- 5 (K-2) > X+ 3y—11=0 


Starting at the origin, a beam of light hits a mirror (in the form of a line) at the point A(4, 8) and reflected 
line passes through the point B (8, 12). Compute the slope of the mirror. 

Ua vere for, yofl-g O ant ey ve rele adm fag A(4, 8) ve caerHe fag B (8, 12) FW Jord s 
Ta aU Rea Hl Varta St HIPS | 

1+ V10 


3 


Soa _ —1 
Let the slope of the line mirror is m. Hence slope of normal is ac 


AT wea ad at vara me ae: aera GH Varta = 


/A\ 
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Straight Line // A\ 


C-4. 


Ans. 


Sol. 


C-5. 


Ans. 
Sol. 


C-6.%3. 


Ans. 


Equating the two values of 0, we get O@ al AMT Ht Geral Het We 
1 1 
ere ee am+1 _ (m+t 
= tL => a = 

2 1 m-2 m-1 

i. it 

m m 
3m? - 2m —3=0 

- i or m= #10 which is rejected (think !) GT mY sredrpra & | 
[m e (1, 2)] 
Slope of the miroris ++ 410. Be coi sere Og 


Find the nearest point on the line 3x + 4y — 1 = 0 from the origin. 


qofaeg UT SI 3x +4y-1=0% aardle or fag 8 | 
(seal 
25° 25 


Required point is foot of perpendicular from (0, 0) on the given line which is 


fae -O -(-1) 
3 4 25 
amie fag (0, 0) 8 A as tan wR se WA a HT OE 2 ot Pe 3| 


Find the position of the origin with respect to the triangle whose sides are x + 1 = 0, 3x — 4y —5 = 0, 5x 
+ 12y-—27=0. 
yo fa-g at tara x + 1 = 0, 3x —4y-—5 =0 4 5x + 12y-27=08 oe al YS G aa Rafa aa 
wr | 
Inside tee Rea 21 
Plot diagram sire wfay 

Y 


|O-—(5/3,0) 
(0,- 5/4) 


Find the area of parallelogram whose two sides are y=xX + 3, 2x —y + 1 = 0 and remaining two sides 
are passing through (0, 0). 
Be Gaye ays HT aa sla Hlfory forqal at yous y =x +3, 2x-y+1=-O8 cM aI a yor 


(0, 0) @ Jord z 
3 sq. unit Ft sHrg 
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Straight Line // A\ 


x-y+3=0 
2x-yt1= 2x-y=0 
Sol. a Area of parallogram = a Oe8) =3 
(2-1) 
x-y+3=0 
2x-yt+1= 2x-y=0 
_0)(1- 
Hindi. x-y=0 eae at datos = [PIE S) 0) “Ys 


(2-1) 


C-7.x Is there a real value of A for which the image of the point (A, A — 1) by the line mirror 3x +y=6A is 
the point (A + 1, A) ? If so find A. 
ak or alg adie ama 8 foram fey fag (A, = 1) or eT aU Sx + y=6A oH ae fates fag 


(A241, A) a 2afe ver @, a A or AM soe wifey] 
Ans. 2 


Sol. Dis mid point of AB and lies on the line 3x +y=6A 
MP +A+t oe! 


> 3 = 6A 
2 
9 Ale, A= 1) 
b! 3x +y =6A 
(eae Ah 
ie hae 
é 802+ 1,2) 
BA2-—7A4+2=0 0 2 2 2 2 2 6 eee (1) 
eee 
3 
ind 
A 3x +y =6A 


a— ee 


= 2S) 


2 & 2 
: B(? + 1, 2) 
multiplication of slope of AB & line = —1 
—1 
—,—__ (-3) =-1 => Mohe=BZSO eet 2 
eae (2) 
rA=-1,2 > X= 2 satisfies both (1) & (2) 


Hindi. 
AB oT Hea faeg De 3x+ y= 6a W Red 8 
AP +AHT | 20-1 
2 2 


ad: 3 = 6X 
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Straight Line / A\ 


AO, = 1) 


eee | 


3x+y=6A 
* thet 


1s) 


2 2 


B(a?+ 1, A) 
ae 742=0 ah 


eae 
3 


aT AB SR at Ty PST UE odd & a: 
SF Va Sl Vas GT YHA = —1 

4 
a—27 
A=-1,2 ot: A=2ante sa z| 


(3)=-1 = ws ie 


C-8. Find the equations of two straight lines which are parallel to x + 7y + 2 = 0 and at /2 distance away 
from it. 


Wa WI xX+7y+2=00 GA Wa Wael S wet & wi gas J2 gi we 
Ans. xX+/y+12=0,x+/7/7y-8=0 


Sol. Let line be x + 7y + A =0 => since distance of this lines 


2-2 |_ 5 
ee ae ae. 
50 | 


Hindi. 4M XSI x+ 7y+A4=0> 8a LSI OT Get oak =/2 >2=12,-8. 
50 
C-9.x Prove that the area of the parallelogram contained by the lines 4y — 3x — a = 0, 3y - 4x +a = 0, 
ay - 3x -3a=Oand 3y— 4x +2a=0is = a 
Rr ifs fe wae 4y — 3x -a = 0, 3y -4x +a =0, 4y-3x-—3a=0Wd 3y—-4x+2a=-08 
THEN age i cater Sat wl goes @ 


4 3 16-9 
Sol. tand = gat} | 12 i = moses & 
et 1+1 | 24 7 
34 


3y- 4x+a=0 


oe 
ss 
ss. 
~s, 


~, 
Me 
se : 
-, : 
., : 
Se, 
- 


P. is 1 from AB to CD, P, is 1 from AD to BC 
for finding P, choose arbitrary point (a, a) on AB 
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Straight Line 


|4a-3a-3a| 2a 
a = 


P 
5 5 
for P, choose arbitrary point (a/2, 0) on AD 
O0-2at+a 
P,= [0-2a+al a+al ics 
5 5 
25 
7 
Z) 
24 


2 
* Area = P,P, cosec 0 = a 


Hindi. tand = 2212 = cosec 6 = = 


A 4y-3x-a=0 45 


3y— 4x+a=0 


ary 
ary 
. 
~ 
Ss, 
.. 

.. 
Ss. 

.. 
*, 


me 
.. 
*. 

os : 

.. : 

’. : 

Se. 
.. 
: 


P, tarsi AB aie CDS dra Ht araaq gS 
den P, test AD sik BC & sta Hl araad <Xt 81 
P, sat et & fey aif AB UR oly taee fag (a, a) FI 
|4a—3a-3a] 2a 
‘i P= = =e 
Pi ait oe & fore aif AD We aly eaee farg (a/2, 0) 21 
(O-2a+al_a 
25 rane os) 


= 


Z) 


2 
"athe = P,P, cosec 0 = os 


24 
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Straight Line // A\ 


Section (D) : Centroid, orthocentre, circumcentre, incentre, excentre, Locus 
wis (D): Gun adda, Roa deen, farquay 


D-1.z. For triangle whose vertices are (0, 0), (5, 12) and (16, 12). Find coordinates of 


(i) Centroid (ii) Circumcentre 
(iii) Incentre (iv) Excentre opposite to vertex (5, 12) 
zfrst (0, 0), (5, 12) 4 (16, 12) aret Brgot & fed fs Sa Ht 
(i) Pap (i) oRé= 
(iii) a: Ba (iv) fy (5,12) m wae seam 
Ans. (i) (7, 8) (ii) & 3 (iii) (7,9) (iv) (27 =P) 
A(0,0) 
13 20 
Sol. (i) centroid ee = 78) B(5,i2) 17 G(16,12) 
(ii) Let coordinates of circumcentre is O (x, y). 


Therefore OA = OB = OC =>x? + y? = (x — 5)? + (y — 12)? = (x — 16)? + (y — 12)? 
= xX? + y? = (x — 5)? + (y— 12)? = 10x + 24y = 16g 


(x — 5)? + (y — 12)? = (x — 16)? + (y — 12)? = 2x=21> Kas y= 
(ii) I eae aes | | + eee 13x = (7,9) 
134+20+11 1384+20+11 
(iv) Pe eee |S lee | Ne = (27, - 21) 
-20+13+11 Spee + 11 
Hindi (i)  o%@ Se 
(ii) am uRasx & fide O (x, y) 2 
sueaw OA=OB=OC 
A(0,0) 
ie} 20 
B(5,12) 11 _6(16,12) 
>  x+ye=(x—5)24 (y— 12)? = (x— 16)? + (y— 12) 
= xX? + y? = (x — 5)? + (y— 12)? = 10x + 24y = 169g 
(x — 5)? + (y — 12)? = (x — 16)? + (y— 12)? = 2x = 21 = X= =, y= 
(ii) I ee ee Ee eet ee = (7,9) 
13420411 1384+20+11 
(iv) Pe So ee ew Gains leek Tr ise le = (27, —21) 
-20+13+11 -20+13411 


D-2. Find the sum of coordinates of the orthocentre of the triangle whose sides are x = 3, y = 4 and 
3x + 4y =6. 
we Py a yoy x =3,y=4d 3x4+4y=68, FAY GS aga oS Adeig w aH é — 
Ans. 7 
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Straight Line // A\ 


Sol. 


Ans. 


Sol. 


Hindi. 


y=4 A(3,4) 
a t 
Fe 


From figure it is clear that A is orthocentre of AABC 


faa U wre 8 fh Aaa 8 


Find equations of altitudes and the co-ordinates of the othocentre of the triangle whose sides are 3x — 
2y=6, 3x+4y+12=0 and 38x —- 8y + 12=0. 
worst 3x — 2y = 6, 3x + 4y +12=09 3x-8y +12 =0 ae faye @ Mos G Glo an aes Ga 
® Pew sat ei | 

1 23 


2x + 38y + 8 = 0, 4x — 3y— 7 = 0, 8x + 3y + 9 =0, orthocentre THIS (-£,-3). 


Altitudes passing through Ais y—0 =—(x + 4) 
y-0-(=| (x+4) > 8y =-2x-8 = 2x + 3y+8=0 
similarly equation of altitudes passing through other vertex are 4x — 3y - 7 = 0 and 8x + 3y + 9=0 


as we know orthocentre is point of intersection of altitudes 
A(- 4, 0) 


3x + 4y +12 =0 
3x — 8y +12 =0 


B 
(4, 3) 3x — 2y—6 = 0(¢, -3) 


Hence its coordinates is ea 


9 
AG Toast aet BMY os or Gite y—0 =- (x +4) 
y-0=(2| (x+4) => Sy =-2x-8 = 2x+3y+8=0 


Se VOR se7 Vlei S Wora diet MF al H Glow 4x -3y—7 =O a 8x+ 3y+9=O0 8 | 


orem fe eH urd @ fe aaa sit ora a ufaese feeg eter eo 
A(- 4, 0) 


3x + 4y +12 =0 
3x — 8y +12 =0 


B 
Gig) ey Berea) 


ara: sub Prferies (-.=2) ati | 


/A\ 
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Straight Line / A\ 


D-4. _A triangle has the lines y = m,x and y = m,x for two of its sides, where m,, m, are the roots of the 
equation x? + ax — 1 = 0, then find the orthocentre of triangle. 
ve By GT at YoTy y = m,x aa y=m,x & Tet m,, m, leet x24 ax—-1=06 Fa 81 aa AY oT 
TIPS s | 
Ans. (0, 0) 
Sol. —m,, m, are roots of the equation x? + ax—1 =0. Be m,m,=—1. 
These sides are perpendicular to each other, so intersection point of these sides y = m,x and y = m,x is 
origin which is locus of A. 
Hindi. m,,m, Wier x?+ax-1=06 Fae : m,m, =—1. 
a qari we get araaq 81 gata Fr aati y = mx aie y= m,x or Uae fs Aa fee a oH A 
ar farque 2 | 
D-5.z Prove that the circumcentre, orthocentre, incentre & centroid of the triangle formed by the points A(—1, 
11); B (-9, —8); C (15, —2) are collinear, without actually finding any of them. 
fie Hfsry fargsii A(—1, 11); B (-9, -8); C (15, -2) 4 aA aie Ay a URoS, TIS, sea Vd 
pap Ue e| (fest pr at sia fy fer |) 
Sol. = /64+361 =/425 BC =/576+36 = /612 
= /256+169 = 425 ;AB=AC#BC, 
triangle is isosceles and in isosceles triangle O, H, |, G are collinear 
Hindi. AB = /64+361 =/425 BC =/576+36 = /612 
= /256+169 =,/425 AB = AC #BC 
ac: rps ABC wafearg Pras @ sie ve wafearg frst A O,H, |, G wee etd BI 
D-6. Find locus of centroid of AAOB if line AB passes through (8, 2), A and B are on coordinate axes. 
AAOB & Saw or farquar sia aifsry ate Yat AB, fers (3, 2), A Jord 8 da ASB Mesa sail aw 
—_— 
Ans. —+—=83 
Sol. 
(0, b) 
B 
(a, 0) 
ne2, k=2 => ae a => By 4 => Se 
3 3 a b a b 3h 3k 
2.228 
x y 
D-7. — Find the locus of the centroid of a triangle whose vertices are (a cos t, a sin t), (6 sin t, -b cos t) and (1, 
0), where ‘t’ is the parameter. 
Up 


Ayo Gm oa or feequa sia aifory fora sist & freera (a cos t, asin t), (o sin t, -b cos t) 3k 
(1,0) 8, Wel ‘t Ura 2 | 
Ans. (3x — 1)? + 9y? = a? + b? 
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Straight Line 


Sol. 


D-8. 


Sol. 


Hindi 


D-9. 


Ans. 
Sol 


Hindi. 


A (1, 0) 
B C(b sin t, — b cos t) 
(a cos t, a sin t) 
Let co - ordinates of centroid be (x,, y,) HM hap b freutH (x,,y,) 8 
> X,= eee > acost+bsint = 3x,—1 snl) 
and (a2) y, = eee => asint—bcost=3y, ix (2) 


square (1), (2) and add them to get (1) 4 (2) H! amy virsy we 

a? + b? = (3x, — 1)? + (3y,)? 

.. Locus of centroid (x,, y,) is 30: BH (x,, y,) oT fargua s 

> (3x — 1)? + 9y? = a? + b? 

Show that equation of the locus of a point which moves so that difference of its distance from two given 
2 2 


| x y 
oints (ae, 0) and (—ae, 0) is equal to 2a is — ——~—,—— =1 
p (ae, 0) ( ) is eq i 2 an 
Rig afsy vo VS faeg or fa-gua foraet al Rew fa-gaii (ae, 0) a (-ae, 0) B gal a siax wea Rew 
2 2 
TM 2a h Bay ele &, x el 3 
a (e° -1) 
Let point is P(x, y) and A(ae, 0) and B(—ae,0) 
Given |PA—PB|=2a => vo _ aga = 4{(x + Ge)e yee 
Let /(x-—ae)*+y? =A, ,(x+ae)*+y? =B. Hence A-B =2a 
A? —B? =(A+B) (A—-B) > A+B=-2xe.Hence 2A=2a—2xe >A=a-ex 
2 2 
(x — ae)? + y? = (a — ex)? = ee a 


a? a2(e? —1) 
ari faeg P(x, y) & dem A(ae, 0) si& B(-ae,0) 8 


fear wart @ |PA — PB| = 2a => \ix-ae? aya — (x +ae)? +y?| =2a 
Let /(x-ae)?+y2 =A, \(x+ae)*+y? =B. Hence A—B =2a 
A? —B? =(A+B) (A—B) = A+Bz=-2xe.Hence 2A=2a-2xe> A=a-ex 


2 2 
x y 
=e =1 


(x — ae)? + y* = (a— ex)? = 
a aie. 1) 

Find the locus of point of intersection of the lines x cos a + y sin a = a and x sin a — y cos a = b, where 
a is a parameter. 

Ys x cosa+ysina=aakRxsina-ycosa=b, Wet aH Waa &, & wae fers or faque sid 
DIPS | 


x? + y? = a? + b? 


Givenxcosa+ySINa=a@ ae (1) xsina-ycosa=b ©... (2) 
square (1) and (2) then add them x? + y? = a? + b? 
fear war 8 xcosa+ysina=a wu... (1) xsina-ycosa=b aaa. (2) 


(1) ae (2) oT TF Ged GSA We x? + y? = a? + b? 


D-10.z The area of the triangle formed by the intersection of a line parallel to x-axis and passing through 


P(h, k) with the lines y = x and x + y = 2 is 4h?. Find the locus of the point P. 


/A\ 
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Straight Line // A\ 


Ans. 
Sol. 


Hindi. 


Xa GAAS Vd P(h, k) F Joa ae VT aa kasi y=x Vax+y=2 ar fifa Ayo o aapa 
4h? 8, al farg P or faeg ue ara aifere | 
y=2x+1ory=-2x+1 


A line passing through P(h, k) and parallel to x-axisisy=k. =  — .... (i) 
The otherlines givenare y=X (ii) 
and VtXS=Q 0 (iii) 


Let ABC be the A formed by the points of intersection of the lines (i), (ii) and (iii). 
A(k, k) , B(1, 1), © (2-k, k) 


k 1 
Area of A ABC = ul 1 1 $1 = 4h? 
2 k 1 


\(2— 2k) (k — 1)| = 4he = (k-1)=4h 


> k—1=2h, k=15-2h [b> k =2h+1 k=—2h+1 

.. locus of (h,k)isy=2x+1 y=-—2x+1 

farg P(h, k) G YoRA aefl Gen xa H BAAR wT Se y=k a. (i) 

oy a Wa Var y = Xe (ii) 

we + x (iii) 

arate (i) , (ii) a (iii) & wfereset fag G saa aren fayst ABC @ aa A(k, k) , B(1, 1), C (2-k, k) 
k k 1 

A ABC @I Aaa = tia 4 4 sane 

2-k k 1 


—" 


5 (2-2k) (kK- t= 4h? = (k — 1)2 = 4h2 
k-1=2h,k-1=-2h = k=2h+1 k=—2h+1 
: (h, k) pT farguel y = 2x4+1,y=-2x4+121 


Section (E) : Angle Bisector, condition of concurrency, family of straight lines 


wus (E): ao ade, Gaeta o Ufa, axe Tare or rea 


E-1.z Find equations of acute and obtuse angle bisectors of the angle between the lines 4x + 3y — 7 = 0 and 


Ans. 
Ans. 
Sol. 


24x + 7y —31 =0. 

Vas 4x + 3y — 7 = 0 ae 24x + 7y- 31 =0 He A OM g afte OM Gales G Wile sd 
wr | 

acute 2x + y—3 = 0, obtuse x — 2y + 1 =0, origin lies in obtuse angle bisector. 

A OM sgh 2x +y—-3 =0, Se a SP X= 2y+1=0, 4a fag afte arr 4 8] 
L,:4x+3y-7=0 : L,: 24x + 7y—31=0 

a,a,t+bb,=4x24+3x7>0 

Hence + sign gives obtuse angle bisector and — sign gives acute angle bisector 

Now, put origininboth 4x0+3x0-7<0 > 24 x 0+ 7(0)-31 <0 

Hence © sign gives that bisector in which origin lies. Hence origin lies in obtuse angle bisector 


Now, equation of bisector [eer = [Pes 


/A\ 
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Straight Line // A\ 


Hindi. 


E-2. 


Ans. 
Sol. 


Hindi. 


E-3. 


Ans. 


Sol. 


=> +sign x-2y+1=0 => -—sign 2x+y-3=0 
L,:4x+3y-7=0 ; L,: 24x + 7y—31=0 
a,a,t+b,b,=4x 24+3x7>0 
oe: + fire oF we afte om ade cen — fers OA We A GM sw UT erT| 
aa Yates ol art 4 wat Ue 4x 04+3x0-7<0 > 24 x 0+ 7(0)-31<0 
ae: + fers aH Ten ae 4 ya fag Rema 81 ota: Yoferg ala oi sda F Rera 31 
ee (eey—? | (es) 
5 25 
=> +fre x—2y+1=0 => —fre 2x+y-3=0 
Find the equation of a straight line passing through the point (4, 5) and equally inclined to the lines 
3x = 4y + 7 and 5y = 12x + 6. 
fay (4,5) 8 oR ae vd waist 3x = 4y + 7 Ge Sy = 12x + 6G GAM GM We Gal MMT Sl ata 
Sat HIPS | 
9x-7y=1,7X%4+9y=73 


The lines will pass through (4, 5) & parallel to the bisectors between them Seas Bell me ae 
: 12x -—5y+6 

13 
by taking + sign, we get 21x + 27y + 121 = 0. Now by taking — sign, we get 99x — 77y-— 61 =0 

7 9 

so slopes of bisectors are -9°7 

; -7 ) 
Equation of lines are y—5= rar (x — 4) and y-5= 7 (x — 4) 


> 7X+9y=73 and 9x —7y=1 


Vere (4,5) 8 Foal dat sad wT seiol @ warax erf them aa ees 


esac fare Od Ut 21x + 27y + 121 = 0. HoH fers oA Ue 99x -77y-61 =0 
aa: HT sell HI Stet ST, 


vans & etter ht y-5= = (x4) wey 5 = 2 (x -4) 


= 7X+9y=73 cal 9x—7y=1 


The line x + 3y — 2 = 0 bisects the angle between a pair of straight lines of which one has equation 
x — 7y + 5 =0,then find equation of other line 


Ral x + By — 2 = 0 Wh Ga LST BH H Hey HIM HI Galerie Hed! S| ule wa AH a wH Tatar 
x—7y+5=08), Wl At CHT HF Gly z — 
5x + 5y-3=0 


1 1 


3 _ 3.7 
422" yt 
3 21 
-1-3m 10 1 
> = = => 
3-m 20 2 
Hence requred equation 
y- Dan a[xe 5] > 10y —7 =-— 10x-1 > 10x + 10y =6 > 5x + 5y=3 


/A\ 
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Straight Line // A\ 


Hindi. x +3y—2=0Vd x—7y+5=0 01 Ufa frrg (- Z| erm 


a we 
3 = 3 Z x+3y-2=0 
1-— aa) 
21 
-1-3m 10 1 
> = = ea 
3-—m 20 
sta: anise UAH 
y- =n t[xeF] a tea ee) Weta es 


E-4.% Find the value of 4 such that lines x + 2y = 3, 3x —-y = 1 and Ax + y = 2 can not form a triangle. 


Ad AM std Hlfery oat wey x + 2y =3, 3x-y=1 aM Ax+y=2 yo sel a ad! FI 


Ans. o La 
5 2 
12 3 
Sol. Line are concurrent so tay Wat & sufere | 3 -1 1 =0=>51-6=0=2= >. 
’ tae 
When two lines are parallel then 4 = 5178 ‘Oa al Ya GA zl, TI A= 7 — 3.Ans. 


E-5. Find values of 4 for which line y = x + 1, y= Ax + 2 and y = (A2 +4 —-1) x + 3 are con-current. 
VO AM od olfery form fey y=x4+1,y=ax+2iey = (A24+A4-1)x +3 Gt 2 


Ans. 0 


0? + 
Sol. 3 2 1/=0 
1 tl 


(A2 + 24-1) 1-2(2) +1 =0 

2-27=0 > rA=0,1 

but when 2 = 1 all the three lines are parallel so only possible value A is 0 
Weg. =1 7a eet dis tare Gara S ste: AT GARR A O08 | 


E-6. Find the equation to the straight line passing through 
(i) The point (3, 2) and the point of intersection of the lines 2x + 3y = 1 and 3x — 4y =6. 
(ii) The intersection of the lines x + 2y + 3 = 0 and 3x + 4y + 7 = 0 and perpendicular to the straight 
line y-—x =8. 
BA Ua ST HT TAH sid He ot 
(i) farg (3, 2) dem Pasi 2x + 3y=19 3x—4y=6 6 ofan far G Jord! 2 
(ii) Vast x + 2y+3=09 3x4 4y+7=0 0 ofan frg S Jord 8 aa Gea Ya y- x= 8h 
waa 8 | 
Ans. (i) 43x — 29y =71 (ii) X+y+2=0 
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Straight Line / A\ 


Sol. 


Hindi. 


E-7. 


Ans. 
Sol. 


Hindi 


(i) By family of lines (2x + 3y — 1) + A (8x — 4y — 6) = 0 it passes through (3, 2) 
11 


(6+6-—1)+A(9-8-6) =0 > Xr 5 
(2x4 3y—1) + 1 @x-4y-6)=0 > 43x — 29y = 71 
(ii) By family of lines (x + 2y + 3) +A (3x +4y +7) =0 
This is | tox-y+8=0 
Hence mime = — 1 > 2 eerd) (1) =-1 > 3441=42 42 
(4A +2) 
> A=-1 > (x + 2y + 3) — (8x + 4y + 7) =0 


(i) Ua weal frara G Ble G (2x + 3y—1) +A (8x-—4y-—6) =0 
ue fare (3, 2) 8 Jord 81 (6+6-1)+2(9-8-6)=0 = =F 


(x+3y-1) +2 (8x-4y-6)=0 = 43x — 29y = 71 


(ii) aa wear rors Gl wiper P(x + 2y + 3) +A (3x + 4y + 7) =0 
we x-y+8=00 aaa & | 


(3A +1) 
ad: m,m, =— 1 > = =-1 
(4A + 2) 
= 3A4+1=41 +42 
= X= = (x + 2y + 3) — (3x + 4y + 7) =0 
= —2x —2y-4=0> x+y+2=0 


Find the locus of the circumcentre of a triangle whose two sides are along the co-ordinate axes 
and third side passes through the point of intersection of the lines ax + by +c =O and (x + my+n=0. 


ve ys & URa< ar fequear sid plfory foraml et yous faue sei @ agies § cen del yor 
Varsit ax + by +c =O 3k (x+my+n=0% dfaede fag G Jord 8 | 
2xy(ma-b/) + x(an — fc) + y (mc — bn) = O. 
Let the equation of the third line be (ax + by +c) + 4 (¢x+my+n)=0Owhereda is a parameter. 
—(An+c) 

Ae+a 
The triangle OAB is a right angled triangle. Its circumcentre is the midpoint of the hypotenuse. Let it be 
(a, B) 


Hence the locus of is 
2xy(ma-b/) + x(an — éc) + y (mc — bn) = 0. Ans. 


e 2a =-[ #2 land 2p (Fate) 57 -_20a+e __ 2Pb+e 


it meets the x-axis at A where y = 0 and x = 


Me+a Am+b 2af+n — 2Bm+n 


c+2ax  c+2by 
n+2éx n+2my 


Hence the locus of (a, B) is 


— 2xy(ma-b/) + x(an — éc) + y (mc — bn) = 0. Ans. 
arate Arent teat or BAHT (ax + by +c) + A (¢x+ my +n) =0 el AWaa zl 
—(An+c) 


ae x-set oY Aw fia & wet y=0 a1 x= 
AL+a 


/A\ 
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Straight Line / A\ 


Rryst OAB Uae waa aps 8) gaat URaa Hot or seg farg 8) ArT fH ae (a, Bel 


_ {Ante AN+C 2aa+c  — 2Bb+C 
=r [ite lana ap (Fa*8 ae 2af+n 2Bm+n 


c+2ax_ c+2by 
n+2éx n+2my 


sr: (a, B) ar farguer 


> 2xy(ma-b/) + x(an — fc) + y (mc — bn) = 0. Ans. 


Section (F) : Pair of straight lines, Homogenization 


wave (F): Ga Vasil @ sw, Vaart 


F-1.23 


Sol. 


Hindi 


F-2.23, 


Sol. 


If the slope of one of the lines represented by ax? + 2hxy + by? = 0 be the n" power of the other, then 
1 1 


prove that (ab")"+1 +(a"b)™1 + 2h =0 


ufe Vasil ax? + 2hxy + by? = O04 Bw a aa gM oS aa wind wae a Re oie fH 
1 1 

(ab")"1 +(a"b)"4 + 2h =0 

ax? + 2hxy + by? = (y — m,x) (y—m,x) given that m, =m," 


2h 2h 

Hence m, +m, =-— >m,+m,"=-— 
b b 

= an] 

Eliminate m, from both. we get (ab")"*1 + (a"b)"+1 + 2h=0 


ax? + 2hxy + by? = (y—m,x) (y—m,x) fear & fo m, =m," 


2h a 2h : x a \t+n 
ad: eel ——e ; iene =— = m=! — 


1 


, 
at om, oT facia wea we BA (ab")"+1 +(a"b) 1 + 2h=0 UI wed 2B] 


For what value of 2 does the equation 12x? — 10xy + 2y? + 11x — 5y + A = 0 represent a pair of straight 
lines ? Find their 


(i) equations, 
(ii) point of intersection, 
(iti) acute angle between them. 


1 @ fa am & feet Bile 12x2 — 10xy + 2y2 + 11x — 5y + A = 0 YH Bea LSM AH OI Yahi Hed 
@| UA We Taal w 


(i) STH, 

(ii) uiiedes faq, 

(iii) BAD AA BA HIT 
WF St HRY | 

Ans. A=2, 


(i) 8x —y + 2 =0, 4x -2y + 1=0, 
(ii) point of intersection ufdwser fers (-§. -3) 


2 
vai Paes 
(iii) tan (=). 


12x? — 10xy + 2y?+.11x-5y+A=0 

This represents pair of straight lines if A = abc + 2fgh — af* — bg? — ch? = 0 we get A =2 
Now} 12x?— 10xy + 2y? + 11x — 5y + 2 = (6x — 2y + p) (2k —y + q) 

compair both sides 2p+6q=11 > —p-2q=-5 


/A\ 
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Straight Line // A\ 


solving both we get p = 4, q = ; 
Hence required lines are 6x —-2y + 4=0 


=> 3x-y+2=0 => 2x-yr : =0>4x-2y+1=0 


solving both equations we get point of intersection (-§. = 3 
Now angle between both lines tan @ = |~1—~2 | = | vn - 7 Osten" 5) 


Hindi. 12x?- 10xy + 2y?+11x-5y+27A=0 
ae Gat Tar Zs ot frafta wea & ale A = abc + 2fgh — af? —bg?-ch?=0 >A=2 
ag 12x? — 10xy + 2y? + 11x — 5y + 2 = (6x — 2y + p) (2x —y + q) 
1 
2 
aa: anfite Weare 6x — 2y+4=0>5 3x-y+2=0 => 2x-y+ 5 =0> 4x-2y+1=0 


alata Yaa SW 2p + 6q=11 > -p—2q=-5 ai Of sa SA W p=4,q= 


chai whorl ah es oe oF afte fg (2-3) 


2 
oa St Ree ee — - 372 - =0-tan{=) 


F-3. (i) Find the integral values of 'h' for which hx? — 5xy + 4hy? + x + 2y — 2 = 0 represents two real straight 
lines. 
h @ Wie Aa sid Hire otal hx? — 5Sxy + 4hy? + x + 2y — 2 = 0 al acide Ua ansii a! wefeia 
Bra & | 
(ii) If the pair of lines represented by equation k(k — 3) x? + 16xy + (k + 1)y? = O are perpendicular to 
each other, then find k. 
afe k(k — 3) x? + 16xy + (k + 1)y? = 0 at WaRic Yet FH, URE Uh GER @ odd 8 dd k GT AM Sd 
TESTE | 
Ans. (i)h=1 (ii) k = 1 
Sol. (i) hx? — 5xy + 4hy? + x + 2y — 2 = 0 represent pair of lines hence A = abc + 2fgh — af? — by? —- ch? = 0 
2 2 
1\(-5 1 -5 
= (h) (4h) (— 2) + 2(1) | =|} —] -—h(1)? —4h} ~} -(-2)|—] =0 
(h) (4h) (— 2) + m(3)(Z] (1) (| ( (2 
=—8he- 2 —h-h+ © =0=-sht-2h+10=0= 4hé+h-5=0>h= 1 


Hence only one integeral value. 
(ii) ax? + 2hxy + by? = 0 represents perpendicular straight lines 
ifa+b=Oie.k (k-3)+(k+1)=0 = k?-2k4+1=05 k=1 


Hindi 
(i) hx? — 5xy + 4hy2+x + 2y—-2=0 Ba ral FH oF uefa gen z 
2 2 
aad: A=abe +2fgh — af? — by? — ch? = 0 = (h) (4h) (— 2)+ 2(1) (5) (=) —h(1)?— 4h (5) —(-2) (=) =0 
5 25 5 


ao Biro ine = 0=-8h?-2h+10=0= 4n?+h-5=O=>h=—-,1 
ad: bat vp st wth sa ert 

(ii) ax? + Qhxy + by? = 0 asad Ves ol yeia Hea z, 
afe a+b=0 sed k (k-3)+(k+1)=0>5 K-2k4+1=05k=1 


RQ @® | Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
/\ esonence Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 


Educating for better tomorrow Toi Free - 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Straight Line // A\ 


F-4. Find the equation of the straight lines joining the origin to the points of intersection of the line 
Ix +my+n=0 and the curve y? = 4ax. Also, find the condition of their perpendicularity. 
Ua VAT Ix + my +n = 0 sR aw y? = 4ax @ vices fe-gaill al qo fag G Mom aefl ea wana! G 
SHH Sat HM TA aad Gr Ulta a sa Hifsry | 

Ans: 4alx? + 4amxy + ny? = 0; 4al+n=0 

Ans: 4alx? + 4amxy + ny? = 0; 4al+n=0 


Ix +my 


Sol. ey: 


=1> y= dax x t= y= dax{ ) = datas + damxy + ny? = 0 


for perpendicular 4al +n =0 add en @ fay 4al+n=0 


F-5.z% Find the condition that the diagonals of the parallelogram formed by the lines ax + by + c =0 ; 
ax + by +c’ =0; ax + b'y+c=0, ax + b'y +c' =0 are at right angles. Also find the equation to the 


diagonals of the parallelogram. 
YI ax + by +c =0; ax + by +c’ =0;ax+ by +c=0,ax+by+c'=08 94 GAR ayo far 
@ ada eM o vitae sia of an wa aya & fool ar wtteet At sat Hier | 
Ans. a’? +b? =(a’)? + (b')? > (a+ a)x + (b+b))y+c+c' =0>(a-a)x+ (b-b')y =0 
Sol. Equation of diagonals AC is fa@ul AC mI witex & 
(ax + by +c) (a’x + b'y + c) —(a'x + b'y +c’) (ax + by +c’) =0 
X(at+a)+y(b+b)+(c+c)=O0 we. (1) 
Equation of diagonal BD is fa@uf BD et aitmetr 2 | 


(ax + by + c) (a'x + b'y +c’) —(a'x + b'y +c) (ax + by +c’) =0 
ax+by+c'=0 Cc 


D, 
° S 
" " 
o xe) 
+ + 
= = 
2 aQ 
+ + 
x x 
oO oO 


A ax + by+c=0 B 
X(a-—a')+y(b—-b)=O0 © ee (2) 
Now diagonals are perpendicular 34 fam atsad & 


—— (22) == 1 > a24b?= (a)? + (b 


PART - Il : ONLY ONE OPTION CORRECT TYPE 
MT - il: Gael Var Gel faaed WH (ONLY ONE OPTION CORRECT TYPE) 


Section (A): Distance formula, section formula, Area of Triangle & polygon, 


Collinearity, slope 
A-1. — Mid point of A(0, 0) and B(1024, 2048) is Ai. mid point of Ai and B is Az and so on. Coordinates of Aio 


are. 


A(0, 0) ai& B(1024, 2048) ar Fem fag Ar 2, Ar sie B or ae fag Ace Sel WHR Ai & frdeim & — 


(A) (1022, 2044) (B) (1025, 2050) (C*) (1023, 2046) (D) (1, 2) 


0+x, O+y xX, Y 1 1 
Sol A im SS ee 1 | 1 
: { 2° 2 E 2 arp Pe 
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Straight Line // A\ 
XY V4 
5th BTM 
ERP BB) (a) (raha 
2 2 2° 2 2 2 2 


1 1 
Anl( = 570 - air] = (1023 2046) 


A-2. If the points. (k,.2.—.2k),.(1.—k,.2k).and.(—k. —4,.6.—.2k).be collinear, the numberof possible values of k 


are 
aufe fag (k, 2— 2k), (1 —k, 2k) Ud (-k 4, 6 — 2k) Gea ST, Gk} Gd Aa HT Gen s- 
(A) 4 (5) 2 (C) 1 (D) 3 
Sol. Since A, B, C are collinear 
Slope of AB = Slope of BC A(k,2-2k)  B(1—k, 2k) | C(—k—4, 6 — 2k) 
2 — 2k “fle ee 2-4k 4k-6 
k 14k eek =n (CS 


=> 10-20k=(4k-6)(2k-1) = (4k — 6)(2k — 1) + 10(2k -1)=0=> k= 
Hindi. ¢fa A, B, C aaa & 
AB @! watt =BC a wart = A(k, 2— 2k) = B(1—k, 2k) — C(— k—- 4, 6 — 2k) 
2-2k-2k 2k -6 + 2k r, 2-4k 4k-6 
k —1 Se K-1°—«—O 5 


=> 10 - 20k =(4k-6)(2k-1) = (4k -6)(2k-1)+10(2k-1)=0=5 k= 


,-1 


hl] 


A-3. | Given a AABC with unequal sides. P is the set of all points which is equidistant from B & C and Q is the 
set of all point which is equidistant from sides AB and AC. Then n(P 4 Q) equals : 
(A) 1 (B*) 2 (C)3 (D) Infinite 
fear wat 8 Ye AABC formal Ford saa 8] P sa et fess or aye Gi B sie CG WAM QI We 
aR Q va fergsit or YE s Ui Yous AB sik AC G WAM Gl Ue S| dg n(P. 7 Q) aera aT: 


(A) 1 (B*) 2 (C)3 (D) 34 
Sol. 

P lies on line AD; Q lies on EM 

(where E is midpoint of BC) > n(P AQ) = 2 
Hindi. 
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Straight Line // A\ 


A-4.23, 


Sol. 


Hindi. 


Sol. 


P, tT AD ue fer &, Q, EM oe feed 8 
(Het E, BCH Aa fge) = n(Po Q) = 2 


A line segment AB is divided internally and externally in the same ratio (> 1) at P and Q respectively 

and M is mid point of AB. 

We Yerevs AB a P sik Q Hae: GAA aud (> 1) 4 araRe sie gers fenfsa wea & cet M, AB 

ar meq fag BI 

Statement-1: | MP, MB, MQ are in G.P. 

@ud-1: MP, MB, MQ Words sof A S| 

Statement-2 AP, AB and AQ are in HP. 

@wq-2 AP, AB aa AQ euciH ah F 8! 

(A*) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is correct explanation for 
STATEMENT-1 

(B) STATEMENT-1 is true, STATEMENT-2 is true and STATEMENT-2 is not correct explanation 
for 
STATEMENT-1Pro 


(C) STATEMENT-1 is true, STATEMENT-2 is false 

(D) STATEMENT-1 is false, STATEMENT-2 is true 

(E) Both STATEMENTS are false 

(A*) @YA-1 UI S, SYA-2 UI SF | HYA-2, HYA—-1 HT Wel WMH z | 

(B)  «- AA-1 GAIT, SAA-2 GIB | GAA-2, HAA-1 HT Gel TK THey Fei | 
(C) et-1 aes &, Herq-2 sag eI 

(D) @a-1 sae 8, HA-2 4a s 

(E) wet mer sraca 2] 


oe—_@—__0—_0—_-@ 

A MP B Q 

AP, AB, AQ are in H.P. 

ap A) fae 
2 2 2 

MP, MB, MQ are in G.P. 

o—_0—__0—__0——-@ 

A MP B Q 

AP, AB, AQ Bt 3 A 8] 

ap— 93 ap- => ag- > quiee sof 4 8 

MP, MB, MQ yuirae sof F S| 


Find the area of the triangle formed by the mid points of sides of the triangle whose vertices are (2, 1), 
(— 2, 3), (4, - 3) 

(A*) 1.5 sq. units (B) 3 sq. units (C) 6 sq. units (D) 12 sq. units 

ve ys @ FY (2, 1), (- 2, 3) va (4, - 3) 1 ga YS Hl yoni S sea fea U Aha Ayo oT 
aapa s — 

(A*) 1.5 01 garg (B) 31 gary (C)6 Tt Say (D) 12 at garg 


Area of the triangle formed by joining the mid points of the sides of the triangle = ; (area of the 


triangle) 


/A\ 
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Straight Line 


1 


Py Sr Yonah & mex fe-gail wl ert we vy Ys HT sabe = 7 (PAYS HT FAha) 
A 
R Q 
B Pp Cc 
211 
toe Ne @ Ale 1 1903 + 3)-(-2 — 4)+ 1(6 — 12)] = 1 x 6 = 1.5 squnits wf gar 
oe a 4 


Section (B) : Different forms of straight lines and Angle between lines 


wars (B): Sra ak aeqor oI aah, Ua wars & fais wa aie Vasil AeA SIT 


B-1. 


Sol. 


Hindi. 


B-2.3 


Sol. 


Hindi. 


A straight line through P (1, 2) is such that its intercept between the axes is bisected at P. Its equation 


IS: 
fag P (1, 2) @ FORA ae we Ea Yar oT sail H Hey stoves ferg P ue wafeurfsra era 8, al ga 
aT HT Glee s — 


(A)x+2y=5 (B) x-y+1=0(C)x+y-—3=0(D*) 2x+y-4=0 
Let equation of line is ee 4 —_ = a=2 
a b 2 
ae > b=4 Hence ee = 1 > 2x+y-4=0 
2 2 4 
ar teat or water ~ nate ; 5 > a=2 
Bag = for cep 2 EN See 42 0 
2 2 4 


The number of integral points (integral point means both the coordinates should be integer) exactly in 
the interior of the triangle with vertices (0, 0), (0, 21) and (21, 0), is 

zis (0, 0), (0, 21) Va (21, 0) ae ays m slo sex Rea win fags Gat wa fag fora x a y ari 
frewie Guin Bl) SI We s — 

(A) 133 (B*) 190 (C) 233 (D) 105 

The number of integral points that lie in the interior of square OABC is 20 x 20. These points are (x, y) 
where x, y = 1, 2,...., 20. Out of these 400 points 20 lie on the line AC. Out of the remaining exactly half 
lie in AABC. 


1 


number of integeral point in the triangle OAC = — [20 x 20 — 20] = 190 


Alternative Solution 
There are 19 points that lie in the interior of AABC and on the line x + y = 19, 18 point that lie on the line 
xX + y= 18andso on. Thus, the number of desired points is 


1991844174. 4ee1= a = 190. 


Tt OABC & arax Rea wot fageil at qe 20 x 20 81 4 fers (x, y) 8 Ue x, y= 1, 2, ow. , 20 34 
400 fargsit 4 G 20, vet AC ue fer 8) ey 4G crw a AABC we Rea 2 
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Straight Line / A\ 


B-3.23, 


Sol. 


Hindi. 


AOAC 4 quia fags mt Ge B = ; [20 x 20 — 20] = 190 


(orb) Ce ; B(21, 21) 


era 
tates fate 
wet 19 faeg & GT AABC & orax 8 ce tex + y = 19 0 2] 18 fey x+y = 18 W Rog BI aM eh 


20x19 
2 


Wor amfive fargo Ge 19+184+174+...424+1= = 190. 


The line joining two points A (2, 0) and B (8, 1) is rotated about A in the anticlock wise direction through 
an angle of 15°. The equation of the line in the new position is : 


(A)x— V¥By-2=0 (B)x—2y—2=0(C*) VBx-y-—2,8 =0 (D) V2x-y-22 =0 

al fargsit A (2, 0) a2 B (3, 1) 8 OF elt YH Gea La GI AH Uda aarad fee 4 15° HM we yar 
ure & dt ag Rafe 4 war A attest eri — 

(A)x— ¥By-—2=0 (B)x—2y—2=0(C*) V3x-y—23 =0(D) J2x-y-2,2 =0 


Slope of AB is tan6 = ely =i 


—_ 


0 = 45° 
Hence equation of new line is 
y — 0 = tan 60°(x — 2) 


y=V3 x-243 = /8x-y-2,8 =0 


AB @I Waured tand = a? =A 
3-2 
B(3, 1) 
@ = 452 


aa: aa Rafe F wear ar Galery 
y — 0 = tan 60°(x — 2) 


> y= V3 x-2,8 = ¥8x-y-2,8 =0 
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Straight Line // A\ 


B-4.23. 


Sol. 


Hindi. 


B-5.23. 


In a AABC, side AB has the equation 2x + 3y = 29 and the side AC has the equation 
x + 2y = 16. If the mid point of BC is (5, 6), then the equation of BC is 

(A) 2x+y=16 (B*)x+y=11 (C)2x-y=4 (D)x + y= 10 

ya ryt ABC ot yorsii AB a AC of wtneel mar 2x + 3y = 29 aa x + 2y=168 ale yor BC HT 
wey farg (5,6) et a yon BC a Alert 8 


(A) 2x+y=16 (B*)x+y=11 (C)2x-y=4 (D) x +y=10 
Let B(x,, y,) and C(x,, y,) 
Ba 2x,+3y,-29=0 ....... (i) 
and X,+2y,-16=0 =... (ii) 
. mid-point of BC is (5, 6) 
X+X%=10 2 2 oe (iii) 


and = y,+Y,=12 wae (iv) 
Put the value of x, and y, in (ii), we get 
10-x, #2112 >y))—16=0 


X, + 2, Salut (v) 
Now on solving (i) and (v), we get x, = 4 andy, =7 

B(4, 7) 

7-6 

equation of line BC is y—6 = re (x-5) > x+y=11 
AMT B(x,, y,) aie C(x,, Y>) 4 2x OY, — 29 = OF (i) 
ae x, +2y,-16=0 i 

BG gidaas6,6)a! . exec =10 4 Woe (iii) 


7 aw. Ae i 
xX, Ty, OT AM (ii) + WI We BA Ud BI 


10—-x, + 2(1,-y,)-16 =0 X+2Y,= 18 0 eae (v) 
Ha (i) TM (v) Sl St HI Ww BA Ud & x, =4a4y,=7 
B(4, 7) 
7-6 


yet BC oH wipe é y-6 = 


(x-5)> x+y=11 


A 
| 
oi 


A square of side 'a' lies above the x-axis and has one vertex at the origin. The side passing through the 
origin makes an angle af 0 <a< 4 with the positive direction of x-axis. The equation of its diagonal 


not passing through the origin is : 


afe ‘a’ You oT Tt x-sa GH Gu Rea s aa sant vH we yofasg ws! Ya fag G Yore aeft yor x 
se oA ero Fe a[ Oca < E) arm wan 81 eoeb a Rey ST gH aS Rt a eT BH 


(A) y (Cos a —sin a) —x (Sina—cosa)=a (B) y (cos a + Sin a) + x (SiNa—cosa)=a 
(C) y (cos a + Sin a) + x (SiNa+cos a)=a (D*) y (cos a + Sin a) + xX (COS a— Sina) =a 
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Straight Line 


Sol. 


Sol. 


B-7. 


Sol. 


Hindi. 


Equation of AC AC oI W4lexwwyt > y-asina = ae (x — acos a) 
cosa+sina 


y(cos a + sin a) + x(cos a — sin a) = a(sin a cos a + Sin? a — Sin a COS a + COS? a) 


y(cos a + Sin a) + x(cos a—sin a) =a. 
B 


(-a sin a, a cos a) A(a cos a, a sin a) 
a 


Ca 
0(0,0) 


x-axis 


Find equation of a straight line on which length of perpendicular from the origin is four units and the line 
makes an angle of 120° with the positive direction of x-axis. 


Wa Wal oT Aleet se Hire cafe Fo ferg G aS HI AME 4 Say da ST TAH x-Hat B 1202 
wl HIT Fae B | 

(A) V3 x-y=0 (B)VBx+y=8 = (C)x+VB y=8 (D)x-V8 y=8 
xcosa+ysina=p 

x cos 30° + y sin 30° = 4 

V3x+y=8 


The distance of the point (2, 3) from the line 2 x — 3 y + 9 = 0 measured along a line x -y+1=Ois: 
farg (2, 3) HI aT x-y+1=0% ages wa 2x-3y+9=-08 We —- 


(A) 53 (B*) 4/2 (C) 3/2 (D) 2/2 


Let coordinates of point P by parametric P(2 + r cos 45°, 3 + r sin 45°) 


ON 


2x -—3y +9=0 
iF r 
It satisfies the line 2x —3y +9=0 ;2| 2+—~]| -—3/3+—~| +9=0 =S> men 4./2 


am P & festa wafer wa F P(2+rcos 45°, 3 +rsin 452) 


Pras 


2x-3y+9=0 


ae WT 2x —3y+9=0 8! Ue Hea z| 22+] (a+, +9=0>r= 4/2 


/A\ 
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Straight Line / A\ 


B-8. 


Sol. 


Sol. 


If a point P(x, y) from where line drawn cuts coordinate axes at A and B (with A on x-axis and B on y- 
2 2 
; — Xx y ; 
axis) satisfies o.—,+P—; =1, thena +f is 
PB? ' PA® 


2 2 
afe fag P(x, y) @ et tar Meee seit at Ace Bw ore & cen aoe TB y =1, m1 dge 


PA 
Orel & Wa+ PO AM ee (oret A, x-s1at UX & TTB, y-set WR 8) 
(A) 1 (B*) 2 (C)3 (D) 4 
P(h, k) 


(h +rcos6, k +rsin 6) 


For point A 


fg Ada 


k+nmh@=0 = 4 =-—— => = 


For point B. fay BA hi +r2cos0=0 


2 12 
f2= — nl => cos0 + sin20 = 1 = =< 
cos@ bn 
2 2 
—— 
PB“ AP 


Two particles start from the point (2, — 1), one moving 2 units along the line x + y = 1 and the other 5 
units along the line x — 2y = 4. If the particles move towards increasing y, then their new positions are 


farg (2, - 1) H a GT aad 8! SAH GS WH LH xX+ y=1H sglew 2 gory sil go & aM sy va x 
—2y=46 age Sear gi aa 81 ae at on ys gen OF fen 4 a ag saat ah Rafe 


(A*) (2-2, 2-1), (25 + 2,5 -1) (B) (2V5 +2, v5 --1), (2V2,V2 +1) 


(C) (2+ V2, V2 +1), (2V5 +2,/5 +1) (D) none of these S44 8 alg Het | 


P(2, -1) goes 2 units along x + y = 1 upto A and 5 units along x — 2y = 4 upto B. 
slope of PA = — 1 = tan 135° 


1 2 

slope of PB = 1/2 = tan 0 sin = 8 —,cos0 = — 

: 5 & 
The coordinates of B_ i.e. (x, + rcos®, y, + rsin@) Fo (25 + 2,5 -1) 


/A\ 
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Straight Line // A\ 


Hindi. 


Sol. 


B-11. 


Sol. 


The coordinates of A i.e. (x, + rcos135°, y, + rsin135°) are (2—/2,/2-1) 


P(2,-1), 230 x+y=16 safes Ade oral 8 an Seay x-2y=4 G ages Bow wae 
PA @ Wate =— 1 = tan 135° 


PB @ Warr = 1/2 = tan e sin 0= a eg 


‘5 V5 
Ba faye (x, + rcos6, y, + rsin@) & (25 +2,V5 --1) 


A® fréenm = (x, + rcos135%, y, + rsin135°) § (2—/2,/2 -1 ) 


Equation of a straight line passing through the origin and making with x — axis an acute angle twice the 
size of the angle made by the line y = (0.2) x with the x — axis, is : 


Yel y = (0.2) x SRI x set GH MA FANG WY GM HT SUA GM GM Teil Vd Foes G YoRA Tell Wa 
RT HT VHT z : 


(A) y = (0.4) x (B*) y = (5/12) x (C) 6y - 5x = 0 (D) 6y + 5x = 0 
1 
1 (5) 5 
here ast tand = — a tan2@= —~, == 
) 1 12 
1-( 
5 
5x 


required line aa: atfiss PUT y = rl 


The points A (1, 3) and C (5,1) are the oppositive vertices of rectangle. The equation of line passing 
through other two vertices and of gradient 2, is 


fargait A (1, 3) ae C (5,1) saa & faakta eis S| ae al vite sie vara 24 Yura areff tar aT 
wale e 


(A) 2x+y—8 = 0 (B*) 2x—y—4 = 0 (C) 2x-y+4 = 0 (D) 2x+y = 0 
Mid point = (3, 2). Equation is 2x—y—4 = 0. 
meq far = (3, 2) & UHR 2x-y-4 = 021 


B-12. The point (—4,5) is the vertex of a square and one of its digonals is 7x—-y+8 = 0. The equation of the 


Sol. 


other diagonal is 
fa-g P(-4,5) Gt or vm ey 8 cen gaa fawrt 7x-yi8= 0.2 a Sum ay flow gr aioe s — 
(A) 7x-y+23 = 0 (B) 7y + x =30 (C*) 7y +x =31 (D) x -7y =30 


Point (—4, 5) does not lie on the diagonal 7x—y+8= 0, so point will lie on the other diagonal also diagonal 
is perpendicular 


.. Slope of other diagonal = —1/7 


.. Equation of other diagonal is 


y—5= — : (x+4) => 7y+x=31. 


/A\ 
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Straight Line // A\ 


Hindi far (-4, 5) faaot ue ftert Fel 7x-y+8= 0 safery fag, ar frat ux Rera erm cen few oegaq & — 
2. Ha frHol a acre = -1/7 


y-5=- 5 (x+4) => 7y+x=31. 


B-13.z. Two straight lines x + 2y = 2 and x + 2y = 6 are given, then find the equation of the line parallel to given 
lines and divided distance between lines in the ratio 2 : 1 internally 


al Wa x + QV = 2S x + QV = 6 Ag 8 TAHT G Aloe oT A ag Pans G Warde & Be GA 
Wal H AA aH A Hl 2:18 ae: fonfora Hedi BI 


(A) 3x + 6y +8 =0 (B*) 3x + 6y = 14 
(C) 3x + 6y +14=0 (D) 3x +2y =10 
Sol. LetL,=x+2y—2=0andL,=x +2y—6=0 and parallel line x + 2y+k=0 
Ede ee ene Sale elope? == lee 
V5 V5 
k=-100rk=— = > xX + 2y= 10 or 3x + 6y- 14=0. 
Hindi. 4a L, =x +2y—2=O03ie L,=x + 2y—6 =0 ce GAaR RAT x + 2V+k=08 
Beil eo ere yk Beek + 1 ee a ae 
V5 V5 
k=- 10m k=-— => xX + 2y=10 a 3x + 6y-14=0. 


Section (C) : Position of point, linear inequation, perpendicular distance, image & foot 
wars (C): frg at Rea, tan orator craaq axl, violas aie crate 
C-1.z3 The set of values of 'b’ for which the origin and the point (1, 1) lie on the same side of the straight line, 


ax+aby+1=0 V aeR,b>Oare: 
'b' & BA Al oT Uyeay, forse fort yoifeeg cen ferg (1, 1) Geet FT ax +aby+1=-0 Huma 
Rea & i aeR, b>0e fer): 


(A) b € (2, 4) (B*) b € (0, 2) (C) b € [0, 2] (D) (2, 00) 
Sol. a*x +aby+1=0 origin and (1, 1) lies onsame side. a2+ab+1>0 VaeR 

D<0 = b?-4<0 => b & (-2, 2) but b>0 => b < (0, 2) 
Hindi. a’x+aby+1=0 4a farg aile (1, 1) vm et aie Read b| at+ab+1>O0VaeR 

D<0 > b?-4<0 = b € (-2, 2) ave b> Oe = b < (0, 2) 


C-2.% The point (a2, a + 1) is a point in the angle between the lines 3x - y+ 1=0andx+ 2y-5=0 
containing the origin, then 


(A)a>1ora<-3 (B*) a € (—3, 0) U (14, 1) 
(C) a € (0, 1) (D) a € (- ~, 0) 
farg (a2, a + 1) PSR 3x -—y+1=0Vdx+ 2v—5=06 Fey oe om 4 Re erm fores ae fg Rea 
@, a 
(A)az=1aMa<-3 (B) a € (— 3, 0) U (1/3, 1) 
(C) a € (0, 1) (D) a € (- ~, 0) 
Sol. Origin & (a?, a + 1) lies same side w.r.t. to given lines 
a?+2a+2-5<0 > a? +2a-—3<0 
> (a+ 3) (a-—1) <0 
> ae (-3, 1) 
3a?-(a+1)+1>0 > 3a2-a>0 
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Straight Line // A\ 


Hindi. 


C-3. 


Sol. 


take intersection we get a € (—3, 0) U [=] 
ya fag vd (a2, at 1) at ag Yel @ Ga ve sl aie Reva eri 


a+2a+2-5<0 > a+ 2a-—3<0 
= (a+ 3) (a—1) <0 
> ae (-3, 1) 
3a?-(a+1)+1>0 = 38a2?-a>0 
= a(3a-—1)>0 


=> a € (0, 0) U [S| 


wdfrs cA UW ae (-3, 0) U ta 


Find area of region represented by 3x + 4y > 12, 4x + 3y> 12 andx+y <4 
3x + 4y > 12, 4x + 8y > 12318 x+y <4 Prefta aa o aaHa & — 


» 8 
(A) 5 (B) 


(C) 


N| BR 
co|N 
= 
~NI| 00 


3x + 4y = 12 
4x + 3y=12 
x-y=0 


/A\ 
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Straight Line // A\ 


Sol. 


Hindi. 


C-5.73 


Sol. 


Hindi. 


C-6. 


12 12 
(x, y) = (23) 


Ags 4ac las 292° 22 
2 2 


The image of the point A (1, 2) by the line mirror y = x is the point B and the image of B by the line 
mirror y = 0 is the point (a, B), then : 

(A)a=1,B =-2 (B) a =0,8B =0 (C*)a=2,8 =- 1 (D) a =1,B =- 1 

wa a y=x Ft fga (1, 2) aw offs BS ce ta a y=0 ABS ofafea & fade (a, 8) 2, 
a 

(A)a=1,B =-2 (B) a = 0,8 =0 (C)a=2,pB =-1 (D) a=1,p =- 1 

Image of A(1, 2) in line mirror y = x is (2, 1) ; Image of B(2, 1) in y = O (x — axes) is 2, — 1) 
Hence, a = 2, B =— 1 

vat y = x F fag A(t, 2) or ufdfees (2, 1) erm ; B(2, 1) a ve y = O aia (x — aet) a 
ufafara (2, — 1) erm | 

od, a=2,8R =-1 


The equations of the perpendicular bisector of the sides AB and AC of a AABC are 

x-y+5=0andx + 2y =0 respectively. If the point A is (1, —2), then the equation of the line BC is : 

AABC @t Yost AB AC & ata Galertorpl Ht wlaecl sar: x-y+5=O0 0M x+ 2y=08 afe fag 
A (1, -2) 81, a Yor BC ot attnen eri — 

(A*) 14x + 23y = 40 (B) 14x — 23y = 40 (C) 23x + 14y = 40 (D) 23x — 14y = 40 


Image of Ainx-y+5=Ois ae 42-2 (42*5)--85 Xx=-7,y=6 


1 = 


Image of A(1, — 2) inx + 2y =0 


x-1 y+2 1-4) 6 11 2 
———— ie =—- > X= —,Y= = 
1 2 5 5 5 5 
: (6-2/5) 
Hence equation of BC isy —- 6 = ———_—_ (x +7 
: mM aie 
-6= = Kray 6= > +7) 2a 14x + 28y 40 =0 
x-y+5=04% fg Aor ofefera . ee x=-7,y=6 
x + 2y =04 A(1, — 2) or Ufaferd 
Kale yt+2_ 5 4 _6 Ree 2 
1 2 5 5 5 5 
aa: BC @1 Garnet ps OSA IET hen) 
(-7 -11/5) 
y-6= = (x+7)= y- = FF +7) 14x + 28y- 40-0 


A light beam emanating from the point A(3, 10) reflects from the straight line 2x + y — 6 = 0 and then 
passes through the point B(4, 3). The equation of the reflected beam is x + 3y — 4 = 0, then the value of 
ris 

farg A(3, 10) @ Baas SA Teil YH WHrer fxr, Ut VG 2x + y—6=0 4 Utada ex ferg B(4, 3) 
G Jord s, a aerate were foe pr wArHxwt x + 3y—A=O8l A A GI AM ee 

(A) 11 (B) 12 (C*) 13 (D) 14 
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Straight Line // A\ 


Sol. Image of A(3, 10) in2x + y-6=0 


A (3, 10) 
B (4, 3) 
2x+y-6=0 
“R (5,6) 
x-3 y-10 6+10-6 
a, Fe | ee 
2 1 De 4? 
Mas _ Yo 10 4 
2 1 
A' = (—5, 6) 
ee 6-3 
Equation of A'B is y-3=5 “5.4 (x — 4) > y-3=-(x-4) 
Sy-9=-x+4 = X+ 3y-—13=0 
Hindi. A(3, 10) #1 Yer 2x +y-6=08 fafera 
A (3, 10) 
B (4, 3) 
2x+y-6=0 
oR (- 5, 6) 
x-3 y-10 6+10-6 
ACY _ ae | aa 
2 1 Oot 
x-3 7 
2 iia 
A' = (— 5, 6) 


N\ Resonence” 
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Straight Line 


Section (D) : Centroid, orthocentre, circumcentre, incentre, excentre, Locus 

wis (D): Gan ado, Roa deen, faquay 

D-1. | The orthocentre of the triangle ABC is 'B' and the circumcentre is 'S' (a, b). If A is the origin, then the 
co-ordinates of C are: 


afe fyst ABC G1 aM 'B' dat uRds 'S' (a, b) Bt aa Aaa faq s A CoH ewan et : 

(A*) (2a, 2b) (B) (é , 3] (C) (va? +b" .0} (D) none ga4 & aly aet 
Sol. = By given information. Since in AABC, B is other centre. Hence 7B = 90° 

Circum centre is S(a, b) 


A(0, 0) 
5(a, b) 
902 
B C(x, y) 
x+0 
=a>x=2a 
2 
ye b= y=2b 


Hence, C(x, y) = (2a, 2b) 
Hindi. <I 1g UMN! @ sqaR df AABC 4H, B, add S| sq: ZB = 90° 


uRd= S(a, b) 
A(0, 0) 
5(a, b) 
902 
B C(x, y) 
x+0 
=la=>x=2a 
2 
ye b= y=2b 


3ta:, C(x, y) = (2a, 2b) 


D-2.x A triangle ABC with vertices A (— 1, 0),B (— 2, 3/4) & C (— 3, — 7/6) has its orthocentre H. Then the 
orthocentre of triangle BCH will be : 


(A) (— 3, — 2) (B) (1, 3) (C) (— 1, 2) (D*) none of these 

ua fry ABC foram zit A (— 1, 0),B (— 2, 3/4) a C (— 3, — 7/6) &, OT ama H 8 a ABCH @ 
TIPS NT | 

(A) (— 3, — 2) (B) (1, 3) (C) (— 1, 2) (D*) $44 U oly Ael 


Sol. If His orthocentre of triangle ABC, then orthocentre of triangle BCH is point A 
afe AABC & AM Gz Hel dl ABCH OI aX Oe fay ArT 


D-3.za Find locus of centroid of AABC, if B(1, 1), C(4, 2) and A lies on the line y = x + 3. 
AABC & Hah oT fargua sia aHifsry ule B(1, 1), C(4, 2) sie A, taT y=x +3 UR fer s 
(A) 3x + 3y+1=0 (B)x+y=3 (C*)3x-3y+1=0 (D)x-y=3 

Sol. —_ Let centroid is G(h, k) and A(x,, y,) on line y =x +3. 
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Straight Line // A\ 


Hindi 


Sol. 


Hindi. 


_ tee Ka Ltety 
3 3 
Now, A(x,, y,) liesony=x+3=> 3k—3=3h-5+3>3x—-3y+1=0. 
aM ah Gh, k) ae A(x, y,) Va y=x+3 uN Rea s 
. LPRtA K- Lt2ty 
3 3 
aa, A(x, y,) PST WR fer B y=x4+353k-3=3h-54+3> 3x-3y+1=0. 


h 


x, =3h—5, y, =3k-3 


h 


x, =3h-5, y, =3k-3 


The locus of the mid-point of the distance between the axes of the variable line x cos a + y sina =p, 
where p is constant, is 


Uh A YS xcosat+ysina=p, (Wel psa 8) H Hall H Fey sigue H ey fag or ferqua ee 


(A) x? + y? = 4p? (B") : ¥ ; 3-4 


1 2 
an C) x?+y? = — D = ==> 
ae eS 


Let coordinate of mid point is m(h, k) 


2h = P > COS a = Ee 
cosa 2h 
p p 
2k = —— > sin ao =— 
sina. OOK 
Squareing and add. 
1 1 4 
he ke ope 
1 1 4 
Locus of p(h, k) > —~+—> == 
x? y p- 
ar aeq felrg m(h, k) & 
2h = P = COs a = ae 
cosa 2h 
- oa > sin a =— 
sina 
al Hh FIST Ww 
1 1 4 
he ke p? 
1 4 
p(h, k) or farguer > —> + yy pe 


/A\ 
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Straight Line / A\ 


D-5. — Find the locus of a point which moves so that sum of the squares of its distance from the axes is equal 
to 3. 


fag or faegua ard aifory oath set G gah Gt or UH 3H aerax s— 


(A) x24 y2= 9 (B*) x? +? =3 (C) Ixi+lyl=3 (D) x*-y=3 
Sol. Let point (h,k) 


Distance from y-axis = |h| 


“. h2+k? = 3 


x+y =3 


D-6. A variable straight line passes through a fixed point (a, b) intersecting the co—ordinates axes at A & B. If 
'O' is the origin, then the locus of the centroid of the triangle OAB is : 


wea Ree fag (a, b) G Yo Teil vp ay Ura YaT Mes sell wl Ha: A sik BW oried! zs, afe 'O' 
qofeg ei, a ys OABS Haw or farguar se 


(A*) bx + ay — 3xy =0 (B) bx + ay — 2xy =0 
(C) ax + by — 3xy =0 (D) ax + by — 2xy =0 
Sol. equation of line AB ; y—b = m (x—a) 
ae A». 
tii, Bebe he Mice b-—am 
3 3 
(0,b-—am) B 
a, b) 


on eleminating 'm' we get required locus 


bh + ak — 3hk =0 > bx + ay — 3xy = 0 
Hindi. AB m1 G4lHxt y—b = m (x—a) 
Ped pe 
G m Dea ee nice b-—am 
3 3 3 3 
(0,b-—am) B 
a, b) 


(0, 0) Gown 0) 
m or factor pet oy aniits feeg or feequer wed ern 
bh + ak — 3hk =0 > bx + ay — 3xy =0 
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Straight Line / A\ 


D-7. 


Sol. 


Sol. 


Consider a triangle ABC, whose vertices are A(—2, 1), B(1, 3) and C(x, y). If C is a moving point such 
that area of AABC is constant, then locus of C is: 

(A*) Straight line (B) Circle (C) Ray (D) Parabola 

art fe vp Ary ABC 21 feras sit A(-2, 1), B(1, 3) AX C(x, y) afe ve fg C ga ae 4 Ta Ora e 
ryt AABC oT aaa fad ve al fag C or faequer erm : 


(A) Ua VST (B) ga (C) freer (D) aRacta 
The vertex 'C' of triangle should move on a line parallel to the base AB 
ryot or eft 'C', sree ABS Garay Yar UK aa Gea sie. sata Sy = 2x +2 


If the equation of the locus of a point equidistant from the points (a,, b,) and (a,, b,) is 
(a, — a,) x + (b, —b,) y + c = 0, then the value of ‘c’ is : 
afe fargsit (a,, b,) a2 (a,, b,) 8 VAM Bt ue Reva farg oT farguer (a, — a,) x + (b, -b,) y+ c=08, wa 
‘co AM & — 
(A*) ; (a,? + b,? — a,? — b,?) (B) a,? — a,? + b,? — b,? 
(C) : (a,2 + a,2 + b,? + b,2) (D) fa,? +b,? —a,* —b," 
(h—a,)? + (k —b,)? = (h —a,)? + (k —b,)? 
2h(a, — a,) + 2k(b, —b,) + (a3 +b3 ay —b;) = 0 
P(h,k) 


(a,,b,) (a,,b,) 
compare with (a, — a,)x + (b, —b,) y+c=0 


(a5 +3 -aj -b?) 


2 


C= 


Section (E) : Angle Bisector, condition of concurrency, family of straight lines 


wus (E): I ade, GI BM 1 Uda, Grea Ware or rea 


E-1. 


Sol. 


The equation of bisectors of two lines L, & L,are2x—16y—5=Oand 64x+8y+35=0. If the line 
L, passes through (— 11, 4), the equation of acute angle bisector of L, & L, is: 

(A*)2x—16y—5=0 (B)64x+8y+35=0(C) 2x+ 16y+5=0 (D) 2x + 16y —-5=0 

al wait Lab, & wr aafentom G wile 2x -16y—-5=O00mM 64x+8y+35=08) ae ta 
L, ff (—11, 4) @ Jord 8 ALI LS aor wafer HT atta s — 


(A*) 2x —16 y—5=0 (B) 64x +8y+35=0 
(C) 2x + 16y +5 =0 (D) 2x + 16y -5=0 
on 

(2? +(-16)?|  V260 


64x+8y+35 = 0 


‘q(-11, 4 


Pp 
Beet fe ise << - - t-- - - Bi: 2x-16y-5=0 


/A\ 
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Straight Line 


E-2. 


Sol. 


E-3. 


Sol. 


E-4. 


_ |-64x1148x44+35| 6387 _ 159.25 
642 + 82 V4160 260 


p <q Hence 2x — 16y — 5 = - is acute angle besectory 
p<q ad: 2x- 16y-5=-3H aM sage ze 


The equation of the internal bisector of ZBAC of AABC with vertices A(5, 2), B(2, 3) and 
C(6, 5) is 
(A) 2x+y+12=0 (B) x + 2y-—12=0 (C*) 2x+y-12=0 (D) 2x -y-12=0 
erst A(5, 2), B(2, 3) a C(6, 5) A a4 FAY ABC G HM ZBAC @ staRa aim wafer Hl toe 
a 
(A) 2x+y+12=0 (B) x + 2y-—12=0 (C*) 2x+y-12=0 (D) 2x -y-12=0 
BD _ AB _1 D4) 
DC AC 1 

A(5,2) 


B(2,3) D(4,4) C(6.5) 
Equation of AD: y—4= 4 (x — 4) 


(x-4)> y-4=-2x+8> 2x+y=12 

The equation of the bisector of the angle between two lines 3 x -4y+12=0and12x-5y+7=0 
which contains the point (— 1, 4) is : 

al varsil Sx-—4y+12=0Ud 12x-5y+7=0% 4 fag (1, 4) oF wailed OM Tel OI 
ada or Gitex & — 


(A*) 21x + 27y - 121 =0 (B) 21x — 27y + 121 =0 

(C) 21x +27y +191 =0 (eo) aa 
5 13 

at (- 1, 4) oR 

3x -—4y+12<0Oand cet 12x -—5y+7<0 


3x —4y+12 

12x —5y +12 

So we have to take the bisector with + sign ae: aca fears THe HOT sel sit HAT VT 

3x—4y+12  12x—5y+7 
5 7 13 


>0 at(-1,4) ® 


> 21x + 27y—-121=0 


The least positive value of t so that the lines x =t + a, y+ 16=0 and y =ax (where ais real variable) 
are concurrent is 


tol RAs wae AM sid aifery af Pere x =t+a,y + 16 =0 dey =ax (Gel a aecfaw ae 2) 
art 8 


(A) 2 (B) 4 (C) 16 (D*) 8 


/A\ 
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Straight Line // A\ 


Sol. 


Hindi. 


E-6. 


Sol. 


Hindi. 


E-7.23 


Sol. 


Hindi. 


Least positive value, YAdH FaHh AT =8 


Consider the family of lines 5x + 3y —-2 + A, (8x -y- 4) =O andx—y+1+A,(2x -—y —- 2) = 0. Equation 
of a straight line that belong to both families is - 

art fos Versit pr frpra 5x + 3y-—24 A, (x—y—4) =0 3 x-y+14+A,(2x-y—2) =0 tea CST HT 
walaxer, adi Propral FS 

(A) 25x — 62y + 86 = 0 (B) 62x — 25y + 86 = 0 

(C) 25x — 62y = 86 (D*) 5x —-2y-—7=0 

Lines 5x + 3y — 2 + A,(3x — y — 4) = 0 are concurrent at (1, — 1) and lines x-—y +1+A,(2x-y-2) =0 
are concurrent at (38, 4). Thus equation of line common to both family is, 


-4= —S (x-3) ie,  5x-2y—7=0. 
Yel 5x + 3y —2 + 2,(8x -y - 4) = 0 fare (1, — 1) OR Ga S cen te x-ys+14+2,(2x-y-2)=0 
fry (3, 4) We Wa 8 aa at fora 4 suas Yar G1 alert 8 
pi! 
y-4= oe (x—3) ie., 5x —-2y-—7=0. 


The equation of a line of the system 2x + y+ 4+ A (x — 2y — 8) = 0 which is at a distance V10 units from 
point A(2, —3) is 

(A) 3x+y+1=0 (B*) 3x-y+1=0 (C) y-3x+1=0 (D) y+ 38x-2=0 

frera 2x + y +442 (x — 2y— 3) = 0 WH a eT Ge Wh fag A(2,-3)GV10 sad WIR 
Rera 2 | 

(A) 3x+y+1=0 (B*) 3x-y+1=0 (C) y-3x+1=0 (D) y+ 38x-2=0 
(2+A)x+(1 - 2A) y + (4-3) =0 


distance from point A is = iP + 7) eer eS) = 10 >i =1 
ee eden 
Hence, the required line is 3x -y + 1=0 
(2 +A) 4 (1 — 2d) y + (4 — 3a) <0 
fre AS eee (CHA Bx(1- 2A) H4-BA)] oy 
(ae +(1- Ee 


aa: aniite Yea HY GHrpett 3x-y+1=0 


The lines ax + by + c = 0, where 3a + 2b + 4c = 0, are concurrent at the point 


afe 3a+ 2b+4c=08), dl ax+by+c=0 € vata Gea ware fr 4 OG fa fag wR GTA es — 


13 w {31 
(A) (Z. ;| (B) (1, 3) (C) (3, 1) (D*) (<. 5| 
ax + by+c=0 28 ee 
4 2 


Compare both (x, y) = (;. 5} Hence given family passes through &, 5| . 


ax+ by+c=0 => BS tee 0 
att a gar we ix y) = (3 5): en Frere rg (2, 5) 8 yam 
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Straight Line / A\ 


E-8. 


Sol. 


Hindi. 


Find the equation of a straight line which passes through the point of intersection of the straight lines 
xX+y—5=0andx-—y+3=0 and perpendicular to the straight line intersecting x-axis at the point (—2, 
0) and the y-axis at the point (0, —3), 

Uh WaT wif Yes x+ y-5 =O tM x-y+3=06 wierd fers G Jord & cen va ta aaa 
@ ot fe xs ot farg (-2, 0) dF y-siet HY (0, -3) U Grect 8, Gr UHH zs 


(A) 2x + 3y +10 =0 (B*) 2x — 3y + 10 =0 
(C) 2x -5y + 10=0 (D) 2x +5y + 10=0 
By family of lines requred line is : (x + y—5) + A(x -y + 3) =0 
equation of other line is i =1>53x+2y+6=0 
A+1){-3 
Both are | hencem,m,=-1 = seerelies =-15304+3=-2+2A>5A=-5 
Hence requred line —4x =6y-20=0 > 2x -—3y+10=0 


era wal rors erm (x + y—5) + A(x—y +3) =0 FRI aT GT UA 5 tz = 3x + 2y+6 
=0 


al add € ad: mm,=-1 = ~-[)(B)a-1 = Oe o=—24en>1=-5 


aa: ofitse Peat — 4x = 6y- 20 =0 > 2x —3y +10 =0 


E-9. The line parallel to the x-axis and passing through the intersection of the lines ax + 2by + 3b = 0 


Sol. 


and bx — 2ay —3a = 0, where (a, b) # (0, 0) is 
(A) Above the x-axis at a distance of 3/2 from it 
(B) Above the x-axis at a distance of 2/3 from it 
(C*) Below the x-axis at a distance of 3/2 from it 
(D) Below the x-axis at a distance of 2/3 from it 


YET X-Ha H PAPAL TM VTi ax + 2by + 3b = 0 sile bx — 2ay -3a=0 w Ufaede fag G Jord z, wet 
(a, b) # (0, 0) 


(A) xX-31& GIR SAT 3/2 sHiy Get wR (B) x-31af GT GIA FAs 2/3 get we 
(C*) x-siet G Ara Sus 3/2 get we (D) x-siat @ Ara sees 2/3 sei ue 
The lines passing throug the intersection of the lines ax + 2by + 3b + A(bx — 2ay —3a) = 0 
Vasil ax + 2by + 3b + A(bx — Zay -3a) =0 6 ufaese fag G YoRA ae val a Aloe 


=> (a + bA) x + (2b -2ar)y + 3b -32a =0 


2 2 2 2 2 2 2 
(2 + 2a } +902 -0 (# + 2a )-(* 2) 


b b b b 
-8(a’+b*) 3 3 
Q(b?+a°) 2 er 


/A\ 
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Straight Line // A\ 


Section (F) : Pair of straight lines, Homogenization 


Gus (F): Gat Vasil S sw, Vaart 


F-1.23 


Sol. 


Hindi. 


Sol. 


Hindi. 


F-3. 


Sol. 


Hindi. 


If the slope of one line of the pair of lines represented by ax? + 10xy + y? = 0 is four times the slope of 
the other line, then a = 

are Fa BA ax? + 10xy + y2=0 S! Uh VG HT sa, Gael Sl Ga OH aR YT s al a= 

(A) 1 (B) 2 (C) 4 (D*) 16 


m,+m,=—10 > m,m, = 


=| 


given m, = 4m, m,=—2,m,=—8,a=16 


> 
m,+m,=— 10 > m,m, = — 
=> 


fear Tar & m, = 4m, m,=—2,m,=—-8, a=16 


The equation of second degree x? + 2/2 xy + 2y? + 4x + 4/2 y + 1 = 0 represents a pair of straight 
lines. The distance between them is 


BAHT x2 + 2/2 xy + 2y2 + 4x + 4/2 y + 1=0 Wa Wael S GH a atic oad 8 as Vas FED GA 
_ 


4 
A) 4 Be G2 D) 2/3 
(A) ( a (C*) (D) 
x24 2/2 xy + 2y24+ 4x +4/2y+1=0 = (x+ J2y+p)(x+ J2y+q)=0 
p+q=4 = pq = 1 


Pal vip+a)*-4pq _ 6-4 _, 
V3 V3 V3 


Distance between parallel lines is 


x? + 2/2 xy + 2y?+ 4x+4/2y+1=0 =>  (x+ v2y+p)(x+ V2y+q)=0 
p+q=4 => pq = 1 
SRR waa & wer Pal (p+q)"-4pq _ Vi6-4 

V3 V3 3 


The straight lines joining the origin to the points of intersection of the line 2x + y = 1 and curve 
3x? + 4xy — 4x + 1 = O include an angle : 

Ua VST 2x + y = 1 TM Am 3x? + Axy — 4x + 1 = 0 G Ulteses fags of Yaldg G oiled ue wT Ua 
Vas AA GPM s — 

1 AG 

5 (B) 3 (C) 
Homogenize given curve with given line 

3x? + 4xy — 4x(2x + y) + 1(2x + y)? =0 


(A’) (D) 


JS )/ =) 
ola 


3x’ + 4xy— 4x +1=0 
2x+y=1 


3x? + 4xy — 8x? — 4xy + 4x? + y? + 4xy = 0 
—-xX?4+4xy+ y= 

coeff. x? + coeff. y? = 0 

Hence angle is 90° 


ap ol dt as YS S WA WAG FAM WW 
3x? + 4xy — 4x(2x + y) + 1(2x + y)? =0 


/A\ 
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Straight Line // A\ 


3x’ + 4dxy— 4x +1=0 
ax+y=1 


3x? + 4xy — 8x? — 4xy + 4x? + y? + 4xy = 0 
—-xX?+4xyt+y?= 

eo! PN + y? SI WIH = 0 

ae: PT 902s | 


PART - Ill : MATCH THE COLUMN 


AMT - I: Dregay SI BAfera HSTy (MATCH THE COLUMN ) 


1a Column -I 
(A) ~The points A(—4, —1), B (-2, —4), C (4, 0) 
and D(2, 3) are the vertices of 


(B) The figure formed by the lines 2x + 5y + 4 = 0, 
5x + 2y + 7 =0, 2x + 5y +3 =0 and 5x+ 2y+6=0 
is 


(C) A quadrilateral whose diagonal are 
perpendicular bisectors of each other must be 


(D) A quadrilateral whose diagonals are angle 
bisector of sides and bisect each other must be 


Column - II 


(p) 


(q) 


Square 


Rectangle 


Rhombus 


Parallelogram 


SI ere I 
(A)e farg A(-4, -1), B (-2, -4), C (4, 0) Wa D(2, 3) (p) at 
fam vit & - 
(B) Va 2x + 5y + 4 =0, 5x + 2y+7=0, (q) ard 
2x + 5y+3=0 0m 5x+2y+6=08 
aT ae aafa & 
(C) ager ford fool araanfgutcm ela z ()  wragyar 
(D) wagys fires faool yori & Hr age z sik (s) CAT Ay ot 
Wh GA ol wafers Ed e— 
Ans. (A) (q, s) (B) (r, s) (C) (r, s) (D) (r, s) 
Sol. (A)AB=V44+9 = V13 BC =/36+16 =2 13 
CD=/4+9 = V13 : AD =36+16 =2,13 
AC = (644+1=J/65 BD =16+49 = 65 its rectangle aaa @| 


(B) Distance between lines AB & CD = Distance between lines AD and BC 


A 2x+4y+4=0 B 
5x + 2y+7=0 


D 2x+ 5y+3=0 Cc 


5x + 2y+6=0 


= ABCD is a rhombus, also side AD is not perpendicular to DC hence not a square. 


Hindi : tasii ABA CD @ Hea ql = taal AD aT BC & aa at 
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Straight Line // A\ 


A 2x+4y+4=0 B 


5x + 2y+7=0 5x + 2y+6=0 


D 2x+ 5y+3=0 G 
=> ABCD We waagya 8, wa é yor AD, DC G asad sel Bs ota: a ae S| 


Obviously ease aa: 
Obviously eave da: 


Match The Followings : 
Column -I Column - II 
(A)zx Plies on the line y = x and Q lies on y = 2x. The equation for (p) 36 
the locus of the mid point of PQ, if |PQ| = 4, is 
25x? — Axy + 13y? = 4, then A equals 


(B) The line (K + 1)? x + ky — 2K? — 2 = 0 passes through a 
point (a, B) regardless of value K. Then (a — B) equals : (q) 6 


(C) Let two lines be C, :3x-—4y + 1=0 and C, :8x+6y+1=0 
suppose (a, 8) is a point which is at unit distance from 
each of the given lines. 
then sum of all possible value of o is (r) —4/5 


(D)zx If distance between the pair of parallel lines (Ss) -1 
x? + 2xy + y? — Bax — Bay - 9a’ = Ois 25,2, 
then ‘a/5' is equal to 

Ans. (A) (p), (B) > (q), (C) > (1), (D) — (s) 


/A\ 
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Straight Line // A\ 


ert Fram aif — 
ery -I 


Sol. 


Hindi : 


(A) 


(D) 


Sol. 
(A) 


farg P tar y =x Ue fRera B oie fog QReT y = 2x we fea 81 a (p) 36 
PQ Hea farg @ fergua or wie erm, afe |PQ| = 4,2 
25x? — Axy + 13y? = 4, Td A FRAN 


(a, B) MI JRA Be wea (K + 1)2x + ky—2K2-2=0, KG (q) 6 
Waa & Ts (a —P) aX eT: 


afe at tara C, :3x-4y+1=0 eC, :8x+6y+1=0 
AMT (a, B) lg fag oi fe elo tar S gare qi ux fea 
Td ab Vt afaa aA oT aa, er (r) —4/5 


afe GaIay Ural Ws x? + Qxy + y? — Bax — Bay — 9a2 = 0 (s) -1 

H WA Gl 25,/2 z ai a/5 aay B — 

(A) — (p), (B) > (q), (C) > (1), (D) > (s) 

P = (h, h) ; Q=(k, 2k) = (PQ)? = 16 = (h —k)? + (h — 2k)? 

Mid point of PQ=M= ( ne = (x, y) 

h+k=2x;h+2k=2y => k=2(y—x);h=4x-2y => 25x? + 13y? — 36xy = 4 
(k? + 2k + 1)h + ky — 2k?-2=0 = k? (x—2) +k (2x+y)+x-2=0> x=2 andy=-4 
B,=2x+14y-1=0 ; B, = 14x- 2y+3=0 


tan, = = and tan 0, = 7 


sum of all possible value of a are =0 + —-—-— = — 
Lines represented by given equation arex + y+a=Oandx+y-9a=0 


distance between these parallel lines is = ate = 25/2 


WD 


PMU SSM) Q)? = 16 = (h—k)? + (h — 2k)? 
Mid point of PQ=M= (nek, Pe 


h+k=2x;h+2k=2y => =2(y-—x);h=4x-2y => 25x? + 13y? — 36xy = 4 
K=0 > X=2 

K=-1 > -y-2-2=0 > y=-4 

farg = (2, -4) 

vid : 2k? + 24+ 4K — 4K — 2kK?-2=0 

a-fp=6 

B,=2x+14y-1=0 ; B, = 14x -2y+3=0 


tand, = air tan 0, =7 


/A\ 
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Straight Line // A\ 


(D) wer grr yeftia tari x+y+a=0 0M x+y-9a=0 B, 


et: SA Wa Warsi S Hea aT GV “(5 = 25,2 @| 


za. Marked questions are recommended for Revision. 


zw faed usa cree ara oes 21 


PART - 1: ONLY ONE OPTION CORRECT TYPE 
WT-1: Hae Va el faaed WH (ONLY ONE OPTION CORRECT TYPE) 


1. On the portion of the straight line x + 2y = 4 intercepted between the axes, a square is constructed on 
the side of the line away from the origin. Then the point of intersection of its diagonals has co-ordinates 


ea tat x + 2y = 4 aR et Ser ore wa aT we a, ae fg O AG a aT oT 8 oh 
sue fapul @ uitese fag o Pewio ert : 


(A) (2; 3) (B) (3, 2) (C*) (3, 3) (D) (2,2) 
1 
m+— 
Sol. tan 45° = 2 > We ou => > - ae 
cys 2-m 3 
2 
Equation of AC 
y-2= 2 () > x-3y+6=0 _..... (i) 
Equation of BD BD oT Galery 


y=-3(x-4) = 3x+y-12=0 .... (ii) 
()& a (i) 8 x=3&y=3 
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Straight Line // A\ 


2. 


Sol. 


Hindi 


3. 


Sol. 


If the straight line ax + by + p = 0 and xcosa + ysina = p enclosed an angle of ri and the line xsina — 
ycosa = 0 meets them at the same point, then a? + b? is 
afe Ure YT ax + by + p = O aM xcosa + ysina = p ® Aa HM | 8 ver we ta 


xsina — ycosa = 0 84 Vasil Hl va@ st farg ux a & aa a2 + b? 8 
(A) 4 (B) 3 (C*) 2 (D) 1 


So from diagram 


‘ai . P p p 
Perpendicular distance from origin to line ax + by + p =0 is ——, then |———— -5 | a+b?=2 
2 Vaz +b2| |v2 
ax + by +p =0 
xcosa + ysina = p 
creat faa & 
p p p 
qo faeg G Uke WAT ax+by+p=O0R Se WW aS ot AMIE ASC - ar pr=2 
J2 Va? +b2| [v2 


A AABC is formed by the lines 2x — 3y -6 =0 , 8x —y + 3 =0 and 3x + 4y — 12 = 0. If the points P(a, 0) 
and Q(0, 8) always lie on or inside the AABC, then ; 

up frp ABC, wesii 2x —- 3y -6 = 0, 3x -y+3=04 3x + 4y-12=0 Em arm oie &, afe fag 
P(a, 0) aT Q(0, B) Wea AABC UX UI Bae stax fer zs, aT 

(A) a € [-1, 2] & Be [-2, 3] (B) a € [-1, 3] & Be [-2, 4] 

(C) a € [-2, 4] & Be [-8, 4] (D*) a € [-1, 3] & Be [-2, 3] 

L, =2x-3y-6=0 


L,=3x-y+3=0 > L,= 3x +4y—-12=0 
Hence 31d: a €[— 1, 3] > B e[- 2, 3] 


/A\ 
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Straight Line // A\ 


4. 


Sol. 


Hindi. 


t t ; 
If P| 1+——,2 + —— | be any point on a line, then the range of values of t for which the point P lies 
[ a 5) me . 


between the parallel lines x + 2y = 1 and 2x + 4y=15is 


pepe ence (B)0<t 2X2 (cy 42 ct c0 iD) 42 2 2 
3 6 5 3 6 
ee ee 
SAAR Vas x + 2Qy = 1 TAM 2x+4y=15H Fa Rea s — 
(ay 42 24 Sx2 (B) 0 <t< 2X2 oe 0 (p) —4N2 2 
3 6 6 3 6 
Point P 1+ Fede) lies between given line 
04) 
(1, 0) 
x+2y-1=0 
t t 
H L.(P 1+ | +2|2+—_]| -1=0 
ence L,(P) [++] + [2+] 
3t __ 42 
°+ te 3 
Now, L,(P) aft ) +4205) 15-05 © 10+ “L_q5-o t= 5X2 
V2 V2 V2 6 
and L, (P) x L, (P) <0 
Hence t e. 
t t 
P| as at ag tare m vey er & 
ro (Heese 
5 


or, LP) =2(14 5) +4[2+ 45) - 15-0 10+ St-15-0 5-52 


2 6 


and L, (P) x L,(P) <0 a7: t ' 
, (P) x L, (P) < [4 F 


/A\ 
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Straight Line / A\ 


5. 


Sol. 


Hindi. 


Sol. 


The point A(4, 1) undergoes following transformations successively : 

(i) reflection about line y = x 

(ii) translation through a distance of 3 units in the positive direction of x-axis 
(iii) rotation through an angle 105° in anti-clockwise direction about origin O. 
Then the final position of point A is 


(A) [<. + (8) (-2,7\2) (C) [+5 +) (D*) (-26, 2V2) 


farg A(4, 1) Hara wo S As Sora SY Jord zs 

(i) ta y=x H wa gfafes erat 21 

(ii) x-set oY orca feet A 3 garg faxenfta era 21 

(iii) Fa fg OG Gia arad feet ¥ 105° wor S gfefa era s| 
a fg A® afaa Rafa 4 Adan & 


1 7 1 7 : | 
(A) +5) (B) (-2, 7,2} (C) [+ +) (D*) (-2V6, 2V2) 
(i) After reflection about line y = x position of point will be (1, 4) 


(ii) After this step (3, 4) 
(ii)  h= 4/2 cos150°,k= 4,/2 sin150° 


h= -2/6,k = 2/2 


(i) Ww y=x ue ufotls as ue fag wr feefa (1, 4) eI 
(ii) BA AI H ge (3, 4) 
(iii) h= 4/2 cos150°,k= 42 sin150° 


h= -2/6,k = 2/2 


Given two points A = (—2, 0) and B = (0, 4), then find coordinate of a point P lying on the line 2x — 3y = 
9 so that perimeter of A APB is least. 
al farg A = (-2, 0) am B = (0, 4) fed 7a &, Geel Ve 2x — 3y = 9 UR Red ae fag P fora ford yo 
APB o URATG ad4 8, & fase eit — 
42 11 84 74 «= (| 2 SY 
(A) (S-o) (B) (2) (C*) (2-2) (D) (0, - 3) 
Both A & B are same side of line 2x — 3y -9 =0 
Now, permeter of AAPB will be least when pts A, P, B will be collinear. Let B' is image of B 
ee -2[ es | = o($ 4) 
2 -3 2? +. (3) 13° 13 
A(- 2,0) B (0, 4) 


2x -3y -9=0 


Now equation of AB' is y = - (x +2) 


Educating for better tomorrow 
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Straight Line // A\ 


Hindi. 


Sol. 


point of intersection of given line & Q is p(T : 
Awan Bal tat 2x-3y-9=0H & aR el 
aq AAPB or Ua =a er, Wa A, P, Bae | 


AM Bo ufaferd Be 


A (— 2,0) B (0, 4) 
po 2x — 3y-9=0 

“Br 

a oo a 0-12-9 =3(% 7) 
2 -3 24 By 13° 13 

AB! @r trite = —/4 (x + 2) 

110 

21 -37 

a Wg VST she Q or wits fag (22) 


A ray of light is sent from the point (1, 4). Upon reaching the x-axis, the ray is reflected from the point 
(3, 0). This reflected ray is again reflected by the line x + y = 5 and intersect y-axis at P. Find the 
co-ordinate of P. 

fay (1, 4) F vp Yer foxy onel & Gen x-set UR ved ye farg (3, 0) W waft ec 8 YA: ve HT 
x+y=5e Ural ele & GT y-stat oT fag Puy ufaewe oe & dl Po ewe sa Hey | 


1 Coral 1 1 
oq mez) / ee] oy 


Equation of reflected ray BC 


Point 'C' is intersection 
Point of (1) andx+y=5 


of.) 
3°3 


Now, Image of B(3, 0) w.r.t. x + y = 5. 
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Straight Line // A\ 


= 141 
x=5,y=2 
B' (5, 2) 
Peg 
Now, equation of reflected line CD is y — 2 = 3 (x-5) => &y-2)=(x-5) >x-2y=1 
-5 


(02) 


Hindi. uxrafda fae BC a atta @ 


y = 2X — |S eeeee - (1) 
fag 'C', (1) dat x+y =5 oT vise frrg o 
& *) 
Ghee 
3.3 


aq B(3, 0) oI Wa x+y=5 Ua viaferg 


x-3 jy 3+0-5 
° 1 1+1 


AB is a variable line sliding between the co-ordinate axes in such a way that A lies on X-axis and B lies 


8.3 
on Y-axis. If P is a variable point on AB such that PA = b, PB = a and AB = a + b, then equation of locus 
of P is 
2 2 2 2 
od eae a4 fo (C)x¢+y2=a24b2 — (D) x®-y?= a? +b? 
a a 
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Straight Line // A\ 


Sol. 


Hindi. 


Sol. 


10.2 


Sol. 


AB te a Yar e wi Meh sel S dra su voOR fhuct I 2 fH A, X-sat OR Raa @ ae B, Y-seT WR 
Rema | ufe AB Ue vam ay fare P gu Vers f PA = b, PR=a dik AB=a+b, aPS feguy a 
Urey 


ay 4 oy ae a (C) x? + y? = a? + b? (D) x? — y? = a? + b? 
a” be a b? 
By geometry 
ao? + B? = (a + b)? (i) 
By section formula 
he 28 - oe h(a+b) 
a+b a 
— Bb as B= k(a +b) 
a+b b 
Put value of a and f in (i) 
h°(a+b)? —k*(a+b)? hiermaleh 
wie See = (a + b)? = Bea ee =1 
2 2 
Locus of P is a _ = 1 
a b 
vrata & 
o? + B? = (a + b)? ....(i) 
fro ya a 
hae 28 a ae h(a+b) 
a+b a 
ee Bb = ae k(a +b) 
a+b b 


SHH (i) Fo GA P HI AM CEA Ww 


he (apie ke(aeb)" —_ 
ae SP b2 = (a + b)? => » ee = 1 
x2 Ve 
P a farguy —+ He =132| 
a 


If the distance of any point (x, y) from the origin is defined as d(x, y) = max { |x|, ly|}, d(x, y) = a (where 
‘a’ is non-zero constant), then the locus is 


(A) A circle (B) Straight line (C*) A square (D) A triangle 

afe fret fag (x, y) oT Hei farg W oR gx d(x, y) = max { |x|, lvl}, d(x, y) = a (eT ‘a’ sET teR 8) 
aa fargua @ 

(A) 8m Ia (B) Wot FST (C) ve a (D) ye fryst 

d(x, y) = max {|x|, ly[} and d(x,y)=a = a= max. { |x|, ly]} 


ifufe |x| > |y| thena=|x| >x=+a 
ifafe |x| <|y|thena=|y|>y=ta 
So, locus of represents a straight line. sefery farquer Ux Ul GI AK Ha | 


Two ends A & B of a straight line segment of constant length 'c' slide upon the fixed rectangular axes 
OX & OY respectively. If the rectangle OAPB is completed. Then find locus of the foot of the 
perpendicular drawn from P to AB. 

aR Ag cH Uh Ud weravs G a RR A sie B Rew arada sei mas: OX sie OY uw fhacd 
@| afe saat OAPB Yt feat oie, TI PG ABU sel TW a G OE oT farqua zs 

(A*) x2/3 + yrs = C283 (B) x2/3 + yrs = c's (C) x13 + ys = cs (D) x13 + ys = cis 

a? + b? = c? cca (i) 


/A\ 
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Straight Line / A\ 


11. 


Sol. 


Let L is (x,, y,) 
amife Lo freer (x,,y,) 8 


Lis foot of perpendicular from point P(a, b) on line AB 


farg P(a, b) 8 Yar AB UR Stet TA cTTTE frrg LEI 


equation of AB is bx + ay — ab =0 AB oT UAlHxt bx + ay—ab=028! 
= X;-a_ y,;—b_ —(ab+ab-—ab) - X;-a_ y,;—-b_ —ab 

b a a? +b? b a 2 

2 2 42 
= x =a- = _ a(c oO) - alee 
Cc Cc 
> a? = C°x, we (ii) 
similarly Sal WHR 
bDo= Cy, ene (iii) 


using these relations (ii) & (iii) in equation (i), we get 
required locus. 


(ii) & (iii) oT GArHeer (i) F warT GA ae antes farg—ger ara era 21 


Let the line ~ a = 1 cuts the x and y axes at A and B respectively. Now a line parallel to the 
a 


given line cuts the coordinate axis at P and Q and points P and Q are joined to B andA 
respectively. The locus of intersection of the joining lines is 


art at + a1, oie chy yo at pat A she B ux afteds aah 8 ora dt ag Rar} Ta te, 


freaia seit ot P six Q ux fait & cam fargaii P sik Q a Baik A S HAR: GIS! old S aa A 
Vaal @ ultese farg or fargua s — 


(At) = -F=0  (B) 24 ¥-0 (©) 


Equation of the line PQ is a a = 
a 


-*=0 (D) 
a 


oO|x 


Now equation of PB is 
b 
=- —(x)+b 
y=- aa 
aay + bx = Aab veel) 
Also equation of the line AQ is 
ay + bAx = aba Ee (2) 


For point of intersection solving (1) and (2), we get 
pres ar ba 


1+ ae 


/A\ 
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Straight Line 


Hindi 


12. 


Eliminating > we get, 
Hence locus is meee 
a b 


sal PQ Hl WAH += a8 


aq PB oT GtHeay y = - =(x)+b 2 


aay + bx = Aab (7) 
Ta VAT AQ GT WArHett ay+bax=abr @ ....(2) 


ar br 
(1) Slee > ae » See 


A variable line whose slope is —2 cuts the x and y axes respectively at points A and C. A 
rhombus ABCD is completed such that vertex B lies on the line y = x. Then the locus of vertex 
Dis 

UH ay ver forqal varrat -2 & myer: x sie y set of fargail A sik C UR faa 81 WH 
wragyst ABCD yi sa ver feu wars fh wy B, wet y =x. UR Red 8 ae BY D oT 


fag uae — 


/\ 
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Straight Line // A\ 


(A) 2x+y=1 (B)x-y=0 (C*)x+y=0 (D) x + 2y =0 
Sol. Let vertex D be (h, k). 
Equation of line AC is y = —2x +2 ... (1) 


therefore point A and C are G 0| and (0, A) 
since ABCD is a rhombus therefore AC and BD are mutually perpendicular. 
= equation of BD isx—2y +=* =0 ... (2) 


since B lies on y = xX > B = (xi, X1) os (3) 
from (2) and (3) 
= B= (=. a 
4° 4 
since E is the mid point of both AC and BD 


and 


from (4) + (5), 
=>h+k=0>x+y=0 
Hence locus of D is x + y = 0. 


Hindi 41 ef8 D (h, k) @| 
Yea AC GT GATHRU y =-2x + ASI (1) 


df asked fésin G 0| ate (0, a) 31 
af ABCD Yh BAagyst & galery AC sik BD WER aad & — 


= BD a eefleentx—2y += 0 2&1 ea) 
df B Sy =x > B = (xi, x1) WR Reet 8 | ... (3) 
(2) 3i& (3) 
oy 3. 
=8-(%. 3) 
dfe E, AC sie BD oT Fea farg BI 
he 
a — 4 28 he * ... (4) 
2 4 4 
Kee 
oe = 4 ee (5) 
a. "2 
4) + (5) a 


=>h+k=0>x+y=0 


ad: fag Dor fargurx+y=08! 
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Straight Line // A\ 


13. 


Sol. 


ABCD is a square away from origin of side length ‘a’. Its side AB slides between x and y-axes in first 
quadrant with A on x-axis and B on y-axis. The locus of the foot of perpendicular dropped from the point 
E on the diagonal AC (where E is the midpoint of the side AD), is 


ABCD W@ ‘a’ Ag Ol Yor GT GT S| SAH! Yo AB, x AR y Hel G Hey yA aguia 4 
feacd 8, fg EO fae s AC WR Sa WW ay GS ae HT faequa 8! (Hel E Yor AD 
wl Hea farg 8) 


(A) (y — x)? + (x — 3y)* = a? (B) (y — x)? + (x - 3y)? = oi 


2 


(C*) (y— x)? + (x -3y)? = = (D) None of these S44 O Ig el 


Let vertex A slides on y—axis and vertex B slides on x—axis coordinates of the point A are (0, a 
sin 8) and that of C are (acos 6 + asin 0, acos 0) 


a a 
In AAEF, AF = —cos45° = —— 
2 2/2 
a 3a 
And FC=4¢—4b=. 2 —— 
ie NB 
a 3a 
= AF : FC = ——=;—— =1 [2] 
ENP BLIP, 


= Let the coordinates of the point F are (x, y) 
ae 3x0+1(acos68+asin68) a(sin6+cos6) 


4 4 

4x, 

= , ... (1) 
3asin8 + acos0 
and y = 
4 

4y 

——— eee) 


From (1) and (2), 


sin 0 = ay) and cos = Ohne) 
a a 
2 
=> (y — x)? + (8x—y)? = = is the locus of the point F. [1] 


Hindi HM et A, y set ux fac & aa VS B, xsl UX fthuc & fag AG aden 


/\ 
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Straight Line / A\ 


14. 


(0, asin 6) a2 C ® (acos 0+asin 0, acos 6) 


AAEF 4 AF = cos 45° = 2. 
2 o42 
3a 
aig FC = AC —AF = 2a-—7 = = 
Ojo O.Jo 
a 3a 
=> AF: FC = —~—:—— =1:3 [2] 
a eee 


> rt fag F ob Picea (x, y) SI! 


_ 3x0+1(acos6+asin9) a(sin0 +cos®) 


>xX 


4 4 
=> “~~ sino +0080 (1) [1] 
aitz y = 3asinOd+acosé 
4 
= L- asin 9 +008 0 ... (2) [1] 


6x — 2y 


sin 0 = and cos = 


2(y — x) 
a 


=> (y — x)? + (8x —y)? = e farg F or farque 3 | 


Let orthocentre of AABC is (4, 6). If A = (4, 7) and B = (-2, 4), the find coordinates of vertex C 
art AABC oI arama (4, 6) 8 afe A = (4, 7) cen B= (-2, 4) 8 aa MN CH fide 2 
(A*) (5, 4) (B) (4, 5) (C) (-5,-4) — (D) (-4, -5) 


/A\ 
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Straight Line 


15. 


Sol. 


A(4, 7) 
E 
oe 9-0 
B (-2, 4) y=4 G 


Let orthocentre is H(4, 6) 
Equation of AH is x = 4 

Equation of BC is y = 4 

Slope of BH is 1/3 

Slope of AC is -3 

equation of AC is y+ 3x -19=0 
= Cis (5, 4) 


Let Incentre of AABC is (2, 5). If A = (1, 13) and B = (4, 1), then find coordinates of C 


(A) (1, 10) (B*) (10,1) (©) (8, 2) (D) (9, 3) 


A(1, 13) 


B (-4. 1) 


&xty—21=0 


Let Incentre is I = (2, 5) 
equation of Al is 8x + y—21=0 
equation of BI is 2x —-3y + 11 =0 


Reflection of B(—4, 1) about Al is (* =| =M 


Reflection of A(1, 13) about BI is (9, 1) =L 

equation of BL is y = 1 

equation of AM is 4x + 3y — 43 = 0 > C is (10, 1) 
AM aedaha I = (2, 5) 


Al ot Wier 8x+y—21=0281 
BI ot GAlext 2x — 3y+11=0281 


/A\ 
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Straight Line // A\ 


B(-4, 1) gat Al A ufefera (4.2) =Mé| 
A(1, 13) 1 BIA ufafara (9,1) =L 21 
BL ot wiley =1281 


AM oI etme 4x + 8y- 43 =028] > Cis (10, 1) 


16.% The locus of circumcentre of the triangle formed by vertices A((-pq — p — q), -(1 + p)(1 + q)), 
B(pq + p—q, (1 + p)(1 + q)), C(pq + q—p, (1 + p)(1 +q)) is 
Paya forte efrf A((—pq — pq), -(1 + p)(1 + q)), B(pq + p—q, (1 + p)(1 + q)), C(pq+q—p, (1 + p)(1 + 
qg)) &, & wRa<s or farguer 2 | 


(A*) y+x=0 (B) y-x=0 (C) x2 +y?=1 (D) xy = 1 
Sol. 
A((-pq — p— q), (1 + p)(1 + q)) 
(-p, 0) 
C ((pq + q—p), (1 + p)(1 + q)) 
B 
((pq + Pp—q), (1 + p)(1 + q)) 
Slope of AB is = slope of AC is + 
Midpoint of AB is (-q, 0) and midpoint of AC is (—p, 0) equation of perpendicular bisector of AB is 
-0 B&B 
y-\ -_= (14+ p)y+p(x+q) <0 cee (1) 
x+q 1+p 
Similarly equation of perpendicular bisector of of AC is (1+ q)y+q(x+p)=0 ......... (2) 
Subtract (1) & (2) we get y + x =0 
— locus of circumcentre of AABC is y + x = 0 
Hindi. 


A((-pq — p — q), —(1 + p)(1 + Q)) 


C ((pq + q—p), (1 + p)(1 + Q)) 


B 
((pq + p—q), (1 + p)(1 + q)) 


AB @Y Yarra “TPAC at waar EF 8 


AB ®& Hea farg (-g, 0) & ae AC aT Hea farg faq (-p, 0) & ABS oy TafenrH HI Ue s 


get oe (1+p)y+p(x+q)=0 cee. (1) 
x+q 1+p 
sal vor ACS ae wafgararp Gl wie é (14+ q)y+q(x+p)=0  ......... (2) 


(1) 4 8 (2) der wy+x=0 
> AABC @ uRaa ar fargueay +x =02| 


RQ @® | Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
/\ esonence Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 


Educating for better tomorrow FT ci Free - 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Straight Line / A\ 


17. 


Sol. 


18. 


Sol. 


19. 


Sol. 


Let two sides of rectangle of area 20 units are along lines x — y = 0 and x + y = 2, then the locus of point 


of intersection of diagnals is 
(A) (x -1)? + (y -1)? = 10 or (y -1)? + (x -1)? = 1 
(B*) (x —1)? — (y—1)? = 10 or (y -1)2 — (x -1 

(C) (x +1)? — (y +1)? = 10 or (y +1)? — (x +1) 
(D) (x -1)? + (y -1)2 = 10 or (y +1)? — (x +1 


+ 
+ 


AMT 20 slg AAPA H salad Hl at Yous Vasil x-y=Oakx+y=2G ager s aa fawul & ufawe 


farg ot farg or farguer 8 

(A) (x -1)? + (y—1)? = 10 a (y -1)? + (x -1)? = 10 

(B*) (x -1)? — (y—1)? = 10 a (y -1)? - (x -1)? = 10 

(C) (x +1)? — (y +1)? = 10 UT (y +1)? - (x +1)? = 10 

(D) (x —1)? + (y -1)? = 10 UT (y +1)? — (x +1)? = 10 
h+k—- "|. 1 


Bei ; 
= |h-k| ne K=Pl=40 


x 20 


=> |(h -1) — (kK -1)| |(h -1) + (k -1)] = 10 
= (h—1)2— (k-1)? = 10 or (K-12 (h—1)? = 10 
=> (x -1)?- (y-1)? = 10 or (y -1)? — (x -1)? = 10 


Area of the triangle formed by the line x + y = 3 and angle bisectors of the pair of straight lines x? — y? + 


YET BA xe—y? 4 Qy=1 Hy wafer vd vel x+y=3 8 Mia Ayo a aawe zs — 


2y=1is 

(A*) 2 sq units (B) 4sq. units (C) 6 sq. units 

(A) 241 garg (B)4ai gary (C)6TI gary (D) 8a yaHIg 
x2 —y2 + Qy = 1 = x=+(y-1) 


Bisector of above lines arex=0,y=1 salad weil m wafgarerm @ x=00 y=1 


so Area between x = 0, y=1 andx+y=3 


aa: x=0,y=1 WHx+y=3% Aw aawa = 5 x2x2=2 squ. units wf garg 


Equation of the line pair through the origin and perpendicular to the line pair 


xy -3y?+ y-2x+10=Ois: 


Yl YA xy —3y? + y— 2x +10 =0 borsad Vd 4a fers G YoRA ael LS FH oT Ghar = : 


(A) xy — 3y? =0 (B*) xy + 3x? = O(C) xy + 3y? = 0 (D) x? - 
Let equations of lines represented by the line pair xy — 3y? + 


y+c,=0,x-3y+c,=0 


AMT YT YA xy — 3y?+y—2x+10=08 Pefta wae y+c,=0,x-3y+c,=08! 
lines | to these lines and passing through origin are 


CURIE Ls H aad LUM vill yala-g S qordl & 


x = 0, y = -3x 
Joint equation Wyad Bate 
X(8x+y)=0 => xy + 3x? = 0 


y—2x+10=0O0are 


/A\ 
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Straight Line 


20.2% Find the equation of the two straight lines which together with those given by the equation 


Sol. 


Sol. 


21. 


6x? — xy — y? + X + 12y — 35 = 0 will make a parallelogram whose diagonals intersect in the origin. 
al Ga VAs G GAH sia Hifory vt dl WE vansil 6x? — xy —y2 +x + 12y—35 =0 8 GAR aya 
aan & foram fr@rt yor fag uy ufteda aed 8 


(A*) 6x? — xy —y?-x- 12y-35=0 (B) 6x? — xy — y?-x— 12y + 35 =0 
(C) 6x? — xy -y?-x + 12y- 35 =0 (D) 6x? — xy— y+ x- 12y —- 35 =0 
6x? — xy -y?+x+12y-35=0 > (2x —y + 5) (8x + y—7) =0 
Now point A is intersection point of 2x -y+5=0Oand 3x+y-7 
(22) 
5 5 


' 2x -y+K, =0 (-2 -2) 
38x+y+7=0 | 
- 3x-y+K,=0 
2 29 B 
a2, 2) 2x-y+5=0 
Now c[-E = as midpoint of diagonals is (0, 0) 


2x —y + K, = 0 and 3x + y + K, = 0 are passing through C 
By K, =— 5, and K, =7 

Now combined equation (2x — y — 5) (8x + y+ 7) =0 

6x? — xy —y? -x - 12y- 35 =0 


6x? — xy —y?+x + 12y —35 =0 => (2x —y + 5) (8x + y—7) =0 
aa farg AYarsil 2x-y + 5-038 8x+y-7 oI Ufiada fag 8 
a (2,22 
5 5 


2x —y +K, =0 ( 2 =| 


2x—y+K,=00m 3x+y+K,=OfegC a Jord & 
.K, = Bee 

Uyat AlHxwt (2x — y — 5) (8x + y +7) =0 

6x? — xy —-y2-x —- 12y- 35 =0 


2 2 
The curve passing through the points of intersection of S, =~. + via =Oand S, =x? + y? + 2gx + 2fy 
a 
+c =0 represents a pair of straight lines which are 
(A*) equally inclined to the x - axis (B) perpendicular to each other 
(C) parallel to each other (D) Not equally inclined to y-axis 
2 2 
S, = arte ITO MS, = x + + Bax + Ay +0 = 08 aftede firgal S gory eT oH Tw AT 
Var Be ol valia Gra & TI 
(A*) x-siat GY GAM HT We WaT eI (B) TEI aa BI 
(C) WH Ga H GA (D) y-sat @ Gar wel Bot Bs 21 


/A\ 


RQ @® | Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
esonence Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 


Educating for better tomorrow 


Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Straight Line // A\ 


Sol. Curve passing through points of intersection of S, =0 &S, =Ois 
x2 y? 
=o thal | PARE + y+ 29x + ely + ¢)'= 0 
a b 
x2 yo 
above equation represents a pair of straight lines. They are parallel to the lines =a t be + A(x? + y?) = 0 
a 


which represents a pair of lines equally inclined to axis as the term containing xy is absent 


Hindi. S,=0WdS,=0% uftewe fagail G FoR Teil IH oT ator 


x22 
StS + A(x? + y? + 2gx + 2fy+c) =081 
a be 


soa eee ere Ret gH weer BL A wT Rea + + 208 + ye) = OF HR BT 
a 
UG VAM GIT ue yal By Yast H) vata Hel & aaife sat xy aren ve fasar ael s| 


PART-II: NUMERICAL VALUE QUESTIONS 
APT: GEKA WA (NUMERICAL VALUE QUESTIONS) 


INSTRUCTION : 


The answer to each question is NUMERICAL VALUE with two digit integer and decimal upto two digit. 
If the numerical value has more than two decimal places truncate/round-off the value to TWO decimal 
placed. 


7 
“ 
7 
“ 


fret : 


SU BS F Uh UA GT SAR PN AA H GT Fo fos al Wii SH aM al Bh acd H aa H B| 
ae Gas AM 4 al S silo awed Ves, GT CeHH 4M Ol aVAcd H BW Vr dw gHe/xes 
ait (truncate/round-off) #* | 


ey | Bed ent te 


b,c anda#1,b6+#1andc #1, then find the value of abc— (ab + bc + ac) +3 (a+b+c). 


3 2 3 2 3 2 
oft re | 2 a 4).(2 =? een | 2 =| ts Fifi a Bo Fs 


ey 24 a Shs 
1a If the points [2 fe | ep 2 S| and ag | are collinear for three distinct values a, 


" a-t b-1 b-1 c-1 c-1 
a amt az1,b#1a4c¥1, a abc-(ab+bc+ac)+3(a+b+c) mH AM e 


Ans. 00.00 
Sol. —__Let equation of line is ¢x + my+n=0 ...(i) 


a® a’-3 b® b?-3 ce? ¢?-3 
given ‘ and are collinear 


a-1 a-1 b-1 b-1 c-1 c-1 


t? t?-3), Sette ee 
a is general point which satisfies line (i) 


a ?-3 
é)——]|+m +n=0 > £P+mt? +nt-—(38m+n)=0 


Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Resonance”® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
J\ Educating for better tomorrow Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in ADVSL - 68 


Straight Line / A\ 


Hindi 


Sol. 


3m+n 
a+b+c=- 


a|3 


n 
= ab +be +ac= — = abc = 


Now LHS=abc—(ab+bce+ac)+3(a+b+c) = amet +3(=") <0 


AMT VST GT UHR ’x + my +n =0 ...(i) 
3 22 3 ,2_ 3 2 

fea ma | 3 =8 c 2 3 | and ai 3) tet 31 
a-1 a-1 b-1 b-1 c-1 c-1 


i =3 
£ 4 +m 4 +n=0 > é8+mt +nt—(8m+n)=0 
> ab +be +ac= * > abc 


aq LHS=abe—(ab+be+ac)+3(a+b+c) = meno +3(=")=0 


The complete set of values of 2 for which point (A, 4 + 1) is an interior points of AABC, 
where A = (0, 3), B = (-2, 0) and C = (6, 1) is (p,q) then value of p? + q? is 

afe 7 at at or ayaa fore fore fag (A, 2 + 1) Byst ABC @ stax Rea et 

wet A =(0, 3), B=(-2, 0) TC =(6, 1) @, (p,q) & W p?+q? ao AA am — 

02.98 

Since (A, 4+ 1) lies ony=x+1 

equation of AB:3x-2y+6=0;BC:x-8y+2=0; AC:x+3y-9=0 


Line y =x + 1 cuts AC at P a cut BC at Q ae . Hence A € oS 
22 7 7 2 


Hindi. af (4,241), y=x+10R 2 


AB ol UAlHxy : 3x —2y +6=0; BC:x-—8y+2=0 ;AC:x+3y-9=0 


Yat y=x+1,AC af ferry p(S.S) we oem BC oT 02, 2) we wide arch 8 ne(=. 3] : 


Let ABC be a triangle such that the coordinates of the vertex A are (— 3, 1). Equation of the median 
through B is 2x + y — 3 = 0 and equation of the angular bisector of C is 7x — 4y — 1 = 0. Find the slope of 
line BC. 
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Straight Line // A\ 


art ABC vo fay 8 foram eS Ao fear (— 3, 1) 81 B 8 om aeft aaa or alee 2x + y—3 
=OF AMVCH HU agH w Gio 7x-4y—-1=08 a Ya BC SO yar oa wifey] 


Ans. 18.00 


Sol. Since C lies on 7x — 4y — 1 = 0, therefore let us choose its coordinates as [h mt) ; 


2x+y-3=0 


Cc 


The mid point of AC, i.e. (7. oes 


8 


lies on 2x +y-—3=0, 


therefore we have & =|. ‘ 2) 3=Ogivesh=3 


8 
Hence, coordinates of C are (3, 5) and equation of AC is 
y-5= Te i.€., 2x-38y+9=0 a. (1) 
+3 


Ze 
m—-— — — 
slope = 4 , therefore we have i.e., we 4 3 (see figure) i.e., cali eas gives m = 18. 
4 i WE 7m+4 2 
- § 
4 6 
Hindi. «fe C ve 7x — ay 1= 05% form & afte eae Pfs (h, mo ‘). 
A 
2x+y—3=0 
7x—4y-1=0 
Cc 
AC a we frg[ 28 P 728) ry-3=00 ot 
gfe (P=3).,( 28) _3- och h=aemé 
aa: C & frdeie (3,5) sie AC or aalHett 2 | 
yae—S2l gg). goa eno ae (1) 
3+3 


aA BC Hwee =m & af Kar BC ste AC {em = 2) an 7x 4y — 1 = OS aRTaR Be BE BI 


7 7 2 
m-—-— — — 
[samen = 7 gti pee 4 3 (faa 9), ame x m=18 ec @| 
4 Gan yar 7™m+4 2 
4 6 


4.a A(3, 4), B(O, 0) and C(3, 0) are vertices of AABC. If 'P' is the point inside the AABC, such that d(P, BC) 
< min. {d(P, AB), d (P, AC)}. Then the maximum of d (P, BC) is. 
(where d(P, BC) represent distance between P and BC). 
AABC @ zi¥ A(3, 4), BO, 0) sik C(3, 0) &| Ufe AABC oT simaftH farg 'P' gu Were & fe d(P, BC) < 


min. {d(P, AB), d (P, AC)} a4 d (P, BC) or afttaa arm @ 
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Straight Line 


Ans. 
Sol. 


Hindi. 


Hindi. 


(set d(P, BC), P st& BC @ Hea Gl GT Bat He z)). 

01.00 

Here BP and CP are angular bisectors. Maximum of d(P, BC) occurs, when P is incentre of AABC. 
wet BP ce CP aly aga 8| d(P, BC) H afffeaa qi wa P, AABC & sarge e 


.. Maximum of d(P, BC) = PN = ordinate of incentre = 1. 


.. d(P, BC) ot siftieca Git = PN = arn HT ord) = 1 


Drawn from the origin are two mutually perpendicular straight lines forming an isosceles triangle 
together with the straight line 2x + y = 13. Then find the area of the triangle. 


qo fa-g G al UY Aad Ue LEN, Geel VST 2x + y = 13 G HY GAleags yo sad By Get ond 
&, a ryt oT aad & — 


33.80 
Perpendicular distance from origin to line 2x + y — 13 =0 will be 


_ |0+ ie er 
V5 V5 
tan 45° = Pop-=x 


Hence area = ; (2x)(p) = px = p* = 1s 


qo farg ot Ura Ya 2x +y-13=08 aad wi art 


_ |0+0-13) 13 
5 | V5 
tan 45° = Pop-=x 


are: Satpal = + (2x)(p) = px =p? = 


On the straight line y = x + 2, a point (a, b) is such that the sum of the square of distances from the 
straight lines 3x — 4y + 8 = 0 and 3x — y— 1 = 0 is least, then find value of (a + b). 

Ua Ya y=x+ 2 W UH fag (a, b) Fa WHR z fh fag a vail 3x —4y + 8 =0 silk 3x -y-1=0 
a gRai @ aa or aH BAH & Ad (a+b) GH AM sd Gifory. 

04.72 or 04.73 

Point be (x, y) but it lies on y = x + 2 So, (x, x + 2) 


2 
‘ 2 22 [x-3) _ 900 |. 45 
F(x) = as " oa _ 2x? 4 5[4x? -12x+9] | 22) 484 


V3? + 4? V3? +7 50 50 


F(x) is minimum at x = s. So point is (=. 71). (a, b) 


11 (a+b) =52. 
arate fag (x, y) Fe y=x+2 ae Rea & sefery (x, x + 2) 


/A\ 
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Straight Line // A\ 


Ans. 


Sol. 


Ans. 


Sol. 


2 
, 2(x-¥) +48 
ro =| BAe 2a _ 2x? + 5[4x?-12x+9] 22 


\a° 44° 50 50 


F(x) x = oR yaa & gulag fag & wl b) 8! 


132 4 42 


44 T1. 
11 (a+b) = 52. 


Parallelogram ABCD is cut by (2n —1) number of parallel lines in which one is diagnal AC. Distance 
between any two nearest lines is same which is also equal to distance of B, D from respective nearest 


line anong these. Ratio of area of smallest triangle so formed to area of parallelogram is = Find n. 
04.00 


ward’ Agyst ABCD of (2n -1) BaraR Vasil PT Hier iret & foras G vH Yat fart AC s| at aordlp 
Vas H AA Skt aTaX F cM B, Da asi 4 G AvldlH Ya ot gl G aay s SH VOR A was 


Bre AY GS GARR ayo G Asawa Hi sq ap 8A nae ATI 


D C 


1 bx ae { ea a 
2 ee: — ieee - 4 . 
naxnbxsin@ 32 ge, 

Ca 


A b b b 6B 


A is a variable point on x-axis and B(0,b) is a fixied point. A equilateral triangle ABC is 
completed with vertex C away from origin. If the locus of the point C is ax + By = b, then 
a? + Beis 
= B(0,b) fact fag & vm wate ryt ABC , yal fare S Gx VIS CG are WT far 
wie &| ate faeg C a fergua ax + By =b ei a 
a3 + B° oT AM & — 
04.19 or 04.20 
Let HTT ZOAB = 0 
and 3if¥ AB = AC = b cosec 0. 
Since df h = OA + AD = OA + AC cos (120° - 6) 
= h=a+b cosecé cos(120° — 6) 
= h = bcot0 + b cosecé cos(120° — 6). 
(since afé in A OAB, a = b cot?) 


= h=3(o0t+ V8), ... (1) 


Also k = AD sin (120° — 6) 


/A\ 
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Straight Line / A\ 


Hindi. 


10. 


Ans. 
Sol. 


Hindi. 


11. 


=k =bcosecd- sin(120° -0) = 3(Bcoto +1) ... (2) 
from (1) and 3ite (2) 

2h 2k 1 

Sos =| |e ah k=b 

bp & lar 8 

Hence locus of 3c: C ar farg ut is V3x-y=b el 


The portion of the line ax + by — 1 = 0, intercepted between the lines ax + y + 1 =0 and x + by = 0 
subtends a right angle at the origin and the condition in a and b is 1a + b + b? = 0, then find value of 2. 


Vas ax+y4+1=0 318 x+by=0 & Fey smregfisd wa ax + by-1=0 G1 AM Fe fg WH BAIT 
wal & da aie ba Ulta 2Aa+b+b2=08 Gd AD AM Sa Hse 


02.00 

Given lines areax+y+1 =O 2 2 2 2 eee (i) 
YEE =e) Er (ii) 
ax-+ibys=" 1 ee )) ek aes . Ba (iii) 

Joint equation of (i) and (ii) is (ax + y + 1) (x + by) =0 

> ax? + by? + (ab + 1) xy +x + by =0 


Making (iv) homogeneous with the help of equation (i) we have 
ax? + by? + (ab + 1)xy + x (ax + by) + by (ax + by) =0 
since angle between these two lines is 90° 
Coefficient of x* + Coefficient of y* = 0 
2a + b + b? = 0 is the required condition. 


imme MR (i) 
mely=O jj  — Me “ccc (ii) 
eb<deloy =] MR 85 (iii) 
(i) she (ii) HY Weraat B (ax + y + 1) (x + by) =0 

=> ax? + by? + (ab + 1) xy +x + by =0 


(iv) oY (i) GY Geran  VAad FAM ww 

ax? + by? + (ab + 1)xy + x (ax + by) + by (ax + by) = 0 
aie ari Mais H AIT PIT 90s | 

x OPN + y? HI WMH =0 
2a+b+b?=Oanrfte ufaa 8] 


If the straight lines joining the origin and the points of intersection of the curve 

5x? — 24xy — 6y? + 4x — 2y + 3 = 0 and x + ky — 1 = O are equally inclined to the x-axis, then find the 
value of | k |. 

as 5x2 — 24xy — 6y? + 4x — 2y + 3 = 0 Wd Ye x + ky — 1 = 0 & Uieese fargo oF aa fag U fas 
ae Ua VSTE x-siet GT GAM HIT WR Yt Be sl, a | k | HT AM s— 


02.60 
Homogenize 5x? — 24xy — 6y* + 4x —-2y+3=O0byx+ky=1 
5x? — 24xy — 6y? + 4x(x + ky) — 2y (x + ky) + 3(x + ky)? =0 

it is equally indined with x-axes hence coeff. xy = 0 > — 24+ 4k-2+ 6k=0 
>ke= 2 = 02.60 

10 
5x? — 24xy — 6y? + 4x —2y +3=0 0! x+ky=1 H) Gera U GAE TAA WR 
5x? — 24xy — 6y? + 4x(x + ky) — 2y (x + ky) + 3(x + ky)? =0 
VSN x-Ha AW GAM GM Ww YHl s aa: xy GS YMG =0>- 244 4k-2+ 6k =0 
>ke= ai = 02.60 

10 


If the points of intersection of curves C, = 4y? — 2ax?- 2xy-9x+3 and 


/A\ 
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Straight Line // A\ 


Ans. 
Sol. 


Hindi. 


12. 


Ans. 


C, = 2x? +3y?—4 xy +3x—1 subtends a right angle at origin, then find the value of A. 
afe asi C, = 4y2 - 20x? - 2xy -9x4+3 WAC, =2x24+ 3y—4xy+3x-1 & ufdwe frrg qo fag wR 
wo aria aed €, dl Aor ae : 


09.50 

Equation of family of curves passing through intersection of C, & C, is 
—21x? + 4y? — 2xy — 9x + 3 + w(2x? + Sy? — 4xy + 3x-1)=O0 wo. (i) 
It will give the joint equation of pair of lines passing through origin, 

if coefficient of x = 0 & Constant = 0 > u=3 


put np =3 in equation (i), we get 
—21x? + 4y? — 2xy + 6x? + 9y? — 12xy = 0 


It will subtend 90° at origin if coeff. of x? + coeff. of =O0> A= ° 


C, 3 C, & vlad fargo G Yo arel am Fras pr aAlpe 


20x? + Ay? — 2xy — 9x +3 + (2x? + Sy? — 4xy + 3x- WHO. (i) 
we Wo fers S FORA Tel Val gH oF felt Hem ale x 1 WH = 0 aM sax ve = 0 
> uU=3 


U= 3 Vleet (i) 4 wad we 

—21x? + 4y? — 2xy + 6x? + 9y? — 12xy = 0 

ue Wo fers we BAHT sraka erm afe x2 Hr PIs + y? oI YI =0 
19 


\+6 + [es 


Let the integral points inside or on the boundary of region bounded by straight lines as shown in figure 
is equal to k, then Vk is equal to 

faa 4 qakger urea wagieil @ Rag aa 4 sea Yarsii wR Rea win faegsil pl Wek H aay zs 
aa Vk ax & 


18.19 
(0,0) (0, 10) > 11 

(-1,0) Se (Ae) =a ide 
(-10, 0) (-10, 1) (-10, 2), (10, 10) > 11 


Similarly ODEF = 112 

origin is common to both = integral point in 

region O ABC and ODEF = 117+ 112-1 = 241. ....... (1) 
consider region OAF excluding OA & OF 

(1, 9), (1, 8) ....(1, 1) > 9 

(2, 8), (2, 7) ....(2, 1) > 8 

(9,1) 1 


/A\ 
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Straight Line // A\ 


Hindi. 


Sol. 


= total points 1+ 2+ 


Similarly region OCD = 45 points 


Total integral points = 241+45+45=331 2 oa. (3) 
&a OABC @ fed x-freaia Ara ot sik 08 -10 cm oRaftic era BI 
(0,0) (0,1) ........ (0, 10) > 11 

(-1,0) (-1,1) ........ (-1,10) +11 11? 

(-10, 0) (—10, 1) (-10, 2), (-10, 10) > 11 


get war ODEF = 112 

all 4 4a fees Sart & 

=> & OABC vw ODEF 4 wile fagotto Gea 
=11°+ (i245 (1) 

aa OAF ¥ OA Ud OF oT BIsd By 

(1, 9), (1, 8) ....1, 1) > 9 

(2, 8), (2 


(9,1) 1 


aoe 


= oc fag 1+24..0.... +8+9= =45f8q os (2) 


set ver a OCD 4A ea as (3) 
aa wile fleg = 2414454 45 = 331 


PART - Ill: ONE OR MORE THAN ONE OPTIONS CORRECT TYPE 
AT - il: We A wp S aft wel fawcd vor 


Point P(2, 3) lies on the line 4x + 3y = 17. Then find the co-ordinates of points farthest from the line 
which are at 5 units distance from the P. 

farg P(2, 3) a 4x + 8y = 17 we Re 8 aa fret & dere oa aHfre wT P U5 sos Bw Rea 
& aan gu Yer S afloas set ue BI 

(A*) (6, 6) (B) (6, -6) (C) (2, 0) (D*) (2, 0) 
ForQandQ’ Q3aik Q'S fey 


/A\ 
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Straight Line // A\ 


Sol. 


Hindi. 


4x+3y=17 


@y 
Q(6, 6) and ae Q'(- 2, 0). 


Find the equation of the line passing through the point (2, 3) & making intercept of length 
2 units between the lines y + 2x =3 & y+ 2x =5. 

fay (2, 3) F Yora ae aa Vans y+ 2x =3 aM y+ 2x =5 H WA 2 gHig HT Saas GAM Tell Ya 
a wile 8 

(A) 3x —-4y = 18 (B*) x=2 (C*) 3x + 4y = 18 (D)x+2=0 

Let slope of line passing through 

(2, 3) is m. Hence y — 3 = m (x — 2) 


ax+y =5 


tan 0 = 2 
piS(=2) | al m+2_, 
1+m(-2)| | aoe. 


Now, tand= = a 
2 1-—2m 2 


=>2m+4=+(1-2m) >m=- , not defined 


Hence equation of line 3x + 4y = 18, x =2 
Ar (2,3) 8 JRA Teil Lal HI slat ms Sa: 
y-3=m (x-2) 


/A\ 
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Straight Line // A\ 


Sol. 


Hindi. 


ax+y =5 


a4, 


=> ine =+ : = 2m +4=+4(1-2m) >m=—- 2, afurfte ae 
1—2m 2 4 


Aa: VST GT WHR 3x + 4y = 18, x =2 


In a triangle ABC, co-ordinates of A are (1, 2) and the equations to the medians through B and C are x 
+ y= 5 and x = 4 respectively. Then the co-ordinates of B and C will be 

up rp ABC 4 ey A & Mexia (1, 2) ca B Vd C8 OM aefl Aaniy HAM x+ y=5 aM x=4%, 
a Ba C@ fain et — 


(A) (— 2, 7); (4, 3) (B*) (7, — 2), (4, 3) 
(C) (2, 7); (= 4, 3) (D) (2, — 7), (3; — 4) 
X,+y,=5 . (i) 
x,=4 ... (ii) 
A(1, 2) 

N M 
B ve y;) C (X,, Y>) 
co - ordinates of G are = (4, 1) 

aad y (ili 
and fizyere =4 ... (iv) 
solving above equations, we get B & C. 
X,+Yy,=5 on) 
x,=4 ... (ii) 

A(1, 2) 

N M 
Bt, y,) C (x,, yo) 
Go freee = (4, 1) 


/\ 
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Straight Line // A\ 


4a 


Sol. 


Hindi 


14+ X,+X5 


- Rag ii 
3 (iii) 
aan YitYe te at ... (iv) 


URI GH wl seat orm BaCeH fesaw wre ett 


A is a point on either of two rays y + V3 |x| = 2 at a distance of 5 units from their point of 
intersection. The co-ordinates of the foot of perpendicular from A on the bisector of the angle between 
them is/are 


y + 8 |x| = 2 are veltia 2) rent FS fet Peer ox oad wide By a 5 agi wy fry A Rea 
S| 34 fori S aS HT seg WA Sel WAM H oe H Mess s — 


(A) (-4 2| (B*) (0, 0) (Cc) (= fi 2| (D) (0, 4) 


; | 2 2 
Point A is 0) or 5.0) 
and PO is bisector of the angle between two rays 
required point is (0, 0) 
a wg fx ar uftese farg P(O, 2) 8 


_ {2 2 
gas (Fojm [Fo] 
df PO dt ag feu & aA h HIM HI ad & 

; sufey afte fag (0, 0) 


/A\ 
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Straight Line / A\ 


5. If one side of a square is parallel to 3x — 4y = 0 & its area being 16 while centre being (1, 1), then find 
equation of sides of square. 
are at ot vp Yor, WT 3x — 4y = 0 H Bara we sual Fava 16 &| wath He (1, 1) F1 Ta TT aT 
poet wpe s— 
(A*) 3x-—4y+11=0 (B*) 3x-—4y-9=0 (C*) 4x + 3y +3 =0 (D*)4x + 3y —17 =0 

Sol. — To find equations of AB and CD 
-: AB and CD are parallel to 3x — 4y = 0 and at a distance of 2 units from (1, 1) 


B 
(ly 1) 
D ( 
3x — dy +k =0 and Poe = 


> k-1=+10 = k=11,-9 

: equations of two sides of the square which are parallel to 3x — 4y = 0 are 
8x — 4y + 11 =O and 3x —-4y-9=0 
Now the remaining two sides will be perpendicular to 
3x — 4y = 0 and at a distance of 2 unit from (1, 1) 


aoe Bho — ee ee ee aie 


4x+3y+k=0 and 


remaining two sides are 4x +3y+3=0 and 4x+3y-17=0 


Hindi. AB al CD oT aatern, 
e WT 3x —4y =O Barcy cen farg (1,1) W Quam H Gt we Rea rane GY ard we wad ZF 
A B 
(1, 1) 
D Cc 


=2 


3x—4y+k=0 aie poe 


=> k-1=+10 3 k=11,-9 
aa: Tt at at yonsit ot ware cif 3x —4y =O WAAR z, 8 
3x — 4y +11 =0 a1 3x -4y-9=0 
aa oat eg ct yond 3x —4y=08 aad am fis (1,1) 8 2em8 VRE 


4x 43y+k=0 ate [AEH >k+7=+10 => k=3,-17 
.. Ha: TH BY al You B— 4x +3y+3=0 aR 4x + 3y-17=0 
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Straight Line // A\ 


6. 


Sol. 


Find the equations of the sides of a triangle having (4, —1) as a vertex, if the lines 
x-—1=0andx-y-1=0are the equations of two internal bisectors of its angles. 


ve Ayo GS yous ot etree sna Hf formar vw xy (4, -1) & aan frase a ataka am 
wafgarerel Hl witeeel x-—1 =O 0M x-y-1=021 
(A*) 2x-y+3=0 (B) x + 2y-6=0 (C*) 2x +y-7=0 (D})x=2y-6=0 


Reflection of (4, — 1) about x = 1 is Band aboutx-y=1isC 
farg (4,-1) 1 War x =16 Ua vieferg Be cen Ma x-y=1H wa Cz 


B= (x,, y,) 
C = (X,; Yo) 
Xi+4 Yi=1) wilt ie on x = 1 fag (4 Mio") per yt oe Rea 
2 2 2 2 
x,+4 y,+1 
—e = Xp and dal. ———_=0 > Yau= — 1 
B=(-2,-1) = [et vet) will lie on x—y—1=0 
2 2 
fig (“228 Ye"), ea x-y-1=0-w fom @ 
xX,+4-y,+1-2=0 > %=VetSEO0 ¢ Fe (i) 
Yor i 
ae [zeta = xX, + Y,—-3 =0 we (ii) 
from (i) & 4 (ii) x,=0,y,=3 
“.C(0, 3 ia Equation of BC .. BC or Ualpe 
yt1= 5 +2) > 2x-y+3=0 
For finding PQ & PR we have to find Q and R ; 
PQ4PR aid oe & fry B QaR a He et 
solving QI & BC, we get Q (1, 5) Qld BC a! ea Ge We Q (1, 5) 
equation of PQ is 2x + y-7=0 PQ oI Wier 2x+y-7=021 
For R, we solve RI & BC Re fay RIGBC Ol ea Oe W 
R (-4, — 5) -. R (-4, -5) 
equation of PR is x — 2y-6 =0 PR oI Walp x-2y-6=0 


A straight line L with negative slope passes through the point (8, 2) and cuts the positive coordinate 
axes at points P and Q, then the correct statement(s) among the following is/are (O is origin) 
(A) The absolute minimum value of OP + OQ, where O is origin is 18 /2 


(B*) Minimum area of AOPQ is 32 
(C*) The absolute minimum value of OP + OQ, where O is origin is 18 
(D 


*) Area of AOPQ is minimum for slope (+). 


RII VAI Ht VS Ura wel L fag (8, 2) S Jord! & am sarcy Mewia sai we P an Q w 
aed &| da fat 4 S GAG wel He 8 (Tel O Fe fag 8) 

(A) OP + OQ wT =AaH fda art 18/2 & wet O Wafers BI 

(B*) AOPQ @ RACH AaHe 328 | 

(C*) OP + OQ @ arta AM 188 Wet O Fafag 2 


(D*) AOPQ® aava Va & fore yarrar (= z | 


/A\ 
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Straight Line / A\ 


Sol. 


Sol. 


Sol. 


Equation of line 


(A) y-—2=m(x-—8)andm<0 > P(e-=. 0] and Q(0, 2 - 8m) 


OP + OQ = p-2)+12-am) = 104 + 8(-—m) 2=10+2 x 8(-m) > 18 
m (-m) (-m) 
Area of AOPQ is minimum when (8,2) is midpoint of line. So, P(16, 0), Q(0,4) AOPQ = ; (16) (4) = 32. 
VET HT TAH 
(A) y—2=m(x—8)3ie m<0 > P(e 0| aie Q(0, 2 — 8m) 
2 2 2 
OP +00 8-2/4 /2-am| = 104 + 8(-—m) >10+2 x 8(—m) > 18 
m (—m) (-m) 


AOPQ @ Aha YATH BT Ts WaT HT AeA fargy (8,2) 81 
sufere P(16, 0), Q(0,4) AOPQ = 5 (16) (4) = 3221 


The equation of the diagonals of a rectangle are y + 8x — 17 = 0 and y — 8x + 7 = 0. If the area of the 
rectangle is 8 sq. units, find the equation of the sides of the rectangle. 


aad & frput Hl aireet y + 8x -17 =O dR y- 8x +7=08) Ae aad H Aaa 8 a soy 8 a 
aad Ot Yost & PAE sta HIPS | 
(A*) y=1 (B*) y=9 (C*) x =1 (D*) x =2. 


The intersection point of the given diagonals y + 8x -17 =0 andy - 8x + 7=O0is P= 3. 5| : 


Now, we have ACPD = ; (ABCD) = 2sq. units. 


i.e., @ sin @ cos 8=2 [putting CP = ¢] i.€., @sin20=4 eee (i) 
Where tan 26 = sess oe therefore sin 20 = ule and cos 20 = pS 

1+(8)(-8) 63 65 65 
Putting in equation (1), we have 2 = <— 3 ve aie , 


Therefore, wehave PM=/cos0= es, V65 , (65+63 _, 
2 2x65 


1-cos20  /65 « 63. 
2 2 2x65 2 

Equation of the angular bisectors of the diagonals are 

y+8x—-17 _ % y+8x-17 
J65 = — 65 

From the figure we can see the sides AB, CD are lines parallel to the angular bisector PN = y —-5 = Oat 

a distance of PN = 4 units. Hence, then equations are 

y=5+4 y=1,y=9. 


and PN=/sino=/ | 


3 
i.e., X= — andy=5. 
5 y 


/A\ 
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Straight Line // A\ 


HINDI. 


Sol. 


and the sides AD, BC are lines parallel to the angular bisector PM = x -5 = 0 at a distance of PN = 3 


1 


units. Hence, their equations are 


aa uet ACPD = ; (ABCD) = 2 a1 sar 


autd @sin@cos@=2 [CP=/ wan Ws, @sin2Qe=4 aaa. (i) 
. 8 —(-8) 16 16 63 
wet tan 26 =| —_| = — gufere sin 20 =— ilk ccos 20= — 
ack 63 © 65 65 


Weer (1) 7 WA Ww = = _ t= see 


e PMP coo ‘aan fe - 
2x65 

and PN = ¢sin 0 = @ pos casey i= A. 
2x65 


i ————, 


ERG Me oe y+8x-17 ass , 3 oe Vee 
65 65 2 
fea @ Fore AB, CD Waisil @ GAA GMT stew &| PN=y—5=0, PN=4 org WR. 
ae: GAH z | 
y=5+4 y=1,y=9. 


yoy AD, BC HIT sega & Warde & PM =x =0, PN gt => gard, 


Aa: SAG) GAlwrti S— 


3 1 


X= t= aot, x=1,x=2. 
2 2 


Two adjacent sides of a rhombus are 2x + 3y = a — 5 and 3x + 2y = 4 — 2a and its diagonals 
intersect at the point (1, 2), then a can be — 

WAACYS Hl et saat Yo 2x + 8y =a—5 sie Bx + QV =4- 2a 8 aM gum fan fag (1, 2), 
yee aed 8 dd ae Uoa ez 


(A*) —16 


(B) 16 () -2 (D') © 


We know diagonals are angle bisectors of a rhombus 
wragist & Her seh fapef etd | 


_|3.142.2-442a 


Pee 


V13 


Vi3 
10 


=> |13 -a] =|3+ 2a) > 13-a=+ (3 + 2a). > a= 16,5. 


/A\ 
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Straight Line // A\ 


10. A line Li = 3y — 2x — 6 = 0 is rotated about its point of intersection with y—axis in clockwise 
direction to make it Lz such that the area formed by Li, Le, x-axis and line x = 5 is ~ sq units 


if its point of intersection with x = 5 lies below x—axis then points lying on the equation of Lz 
are 


Uh at Li = 38y - 2x -6 = 0 OI ysl wo) gam Uferewde fag H Ua cferonad fen w 
Ua YA Va S| Vl ss Lo tar Ht feat 4 s ga WHR & fe Li, Lo, x-stet sR VST 


x= 5 8 oRag dame Saf ford 8 afk gab x = 5 Fare ates fry, xsi Ba 
Raa sad Lota H GAH wy Rea fers B] 


(A*) (3, — 1) (B) (4,2) (C*) (1,1) (D) (3,3) 
Sol. Li=3y-2x-6=0 

Point about which line rotated is faq Gl Yl G Bee YAM Ga A = (0, 2) | 

Let equation of L2 be y= mx +2 


AMT Lo WS Gl GAH y = mx +281 


As lying Le will be cutting line x = 5 below x—axis. 


A=(0,2).b=(5,%], C=(6,0), D=(5,5m +2), 
E=(=2,0] 
m 


Area AECB = area ADB — area ECD 

AECB &1 Saha = (ADB I Aaa — (ECD HT aha) 
Ae no eee x EC x CD 
3 2 2 


_ oS (6m 42) 5 5% [5+= (5m + 2)] 
49 110m+12 
=> = => 

3 6m 


=> Equation of Lo 1 WHT isy+x=2e! 


m=-1 


11.2 Let D(x,, y,) be a point such that ABCD is a square & M & P are the midpoints of the sides BC & CD 
respectively, then 
(A*) Ratio of the areas of AAMP and the square is 3: 8 
(B) Ratio of the areas of AMCP & AAMD is 1 : 1 
(C*) Ratio of the areas of AABM & AADP is 1 : 1 
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Straight Line 


Sol. 


Hindi. 


12. 


(D) Ratio of the areas of the quandrilateral AMCP and the square is 1 : 3 


HM D(x,, y,) og fag SA WHR & fh ABCD ve af 8 sie Maa P, Hae: Yorail BC asl CD & ay 
fag 8, a 

(A*) AAMP Vd af @ aan Hr sured 3:8 er | 

(B) AMCP al AAMD @& aaHeil oT arya 1:1 ert] 

(C*) AABM V4 AADP @ Saw Hr srqura 1:1 er | 

(D) agyst AMCP vd aT & sane of aque 1:3 ern 


(X15 Ys) (Xp Yo) 
(0, 0) (a, 0) 
Take A(0, 0), B(a, 0), C(a , a) and D(O, a) then M(a, a/2) and P(a/2, a) 
0 O 1 P P P 
1 3a : a a 
AAMP=—]| a a/2 1} =—— : AMCP = — => AABM = AADP = — 
2 8 4 
a/2 a 1 


2 2 Z 
Area of quad. AMCP = oe _ 
8 8 2 


art A(0, 0), B(a, 0), C(a, a) a2 D(O, a) 7a M(a, a/2) Yd P(a/2, a) 


0 04 2 : 
1 3a a a 
AAMP = 5 eB) ey gl —_ ; BG = oe = 7 
cure sl ll 
2 2 2 
agysi AMCP ar estat = “S45 = 


The equations of perpendicular of the sides AB & AC of A ABC are x — y — 4 = 0 and 
2x — y — 5 = 0 respectively. If the vertex A is (— 2, 3) and circumcenter is (2 ‘ 3 then which of the 


following is true. 

(A) equation of median of side AB is x -y+1=0 

(B) centroid of triangle ABC is (3, 1) 

(C*) vertex C is (4, 0) 

(D) Area of triangle ABC is 12. 

Pryst ABC @t yonsii AB a AC @ ordad Vasil GS WA wa: x -—y—4=O0 dM x-y-5=O081 


af af A 2, 3) 8 aen wa waa a uA RS (3.3) aa ha ae aa we 


(A) For AB at area or ie x-y+1=0281 
(B) ys ABC oT HaxaH (3, 1) 81 
(C*) iF C (4, 0) 81 


/\ 
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Straight Line 


(D) AABC @ awe 1221. 
Sol. EquationoflineL,is LL, tat or Alert y— 2 =2. «-5 ) 
1 
ora 2x-y-- =0 
72 
ora 4x-2y-1=0 
equation of line L,is —-L, Sal &T Ale 


xay-4=0 a(-2,3) Pe ae 


y- 3-1-5) orul x-y+1=0 


Point C is mirror image of point A w.r.t line L, 
fag C STL, & Bat fag A oI cum uidfas 
x-(+2)_ y-(3)_ -2(-8- 6-1) 


C(4, 0) 
4 —2 20 
similarly B is mirror image of A in line L, = 0 seit War ferg B,YSTL,=0 @ ata Act atu fafa 8 
ie lc 2) Day oye On 

1 —1 2 
median throughBis Be yore are artaar y+1)=2 (x-2) = 5x + 2y =8 
median throughC is CW ora aieil aifeaepr (y—1)= F(x-0) = x+4y =4. 

lima 42 
Area = a 2 -1 1 =6 centroid = & - 
4 0 


13.z Triangle ABC lies in the cartesian plane and has an area of 70 sq. units. The coordinates of B and C 
are (12, 19) and (23, 20) respecitvely and the coordinates of A are (p, q). The median to the side BC 
has slope — 5, then which can be corrected. 


ara wide 4 Bry ABC Red & fortnr aaa 70 Ti sig &| Bae C @ Maia maz: (12, 19) six 
(23, 20) 8 dik A & fidere (p, q) 8 da Yor BC Hl Akar ot yar — 5 8| da FT AS OMG TE 
a 

(A*) p+q=47 (BY) p+q=27 (C)p-q=17 (D*)p-q=13 


a)-3 
So. S22 --5 


(2) 
2 
39 — 2q = — 5 (35 — 2p) 


39 -2q=-175+10p 
i.€., 5p +q = 107 


from slope Yarra B 
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Straight Line 


14. 


Sol. 


Hindi. 


15.23 


p qi 
Also adem, +]12 19 1| =140 >From area aana 4 
23 20 1 


A(p,q) 


35 19. C(23,20) 


B(12,19) \-,°5- 
i.e. said, 11q-—p =337 11q-p=57 
Also ci, 5p + q =107 5p + gq = 107 
coal lin jase a 
solving él bet solving et He Ww 
: p=15&3i® q=32 p=208 dik q=7 
So gufery, p+q=47 p+q=27. 


All the points lying on or inside the triangle formed by the points (1, 3), (5, 6) and (—1, 2) satisfy 


ae ut farg (x, y) oi fergail (1, 3), (5, 6) aan (1, 2) @ a4 ai yo we a yo & arex Rea z, 
Pr Ua GI UGS He 

(A*) 3x + 2y 20 (B*) 2x+y+120 (C) 2x + 3y-—1220 (D*) 2x +1120 

If all three vertex of triangle ABC give same sign for a give line then all the point lying on or inside the 
AABC are on same side for that regin so from option (A, B, D) 


A(1, 3) 


B(5, 6) C(-1, 2) 
afe Bryst ABC @ cH Be, at ag ven @ fey Ba fers cc & cl et fag AABC UR oT array Rea, as 
up at site Red eM & fery freed (A, B, D) 
A(1, 3) 


B(5, 6) C(-1, 2) 


A = (4, 2) and B = (2, 4) are two given points and a point P on the line 3x + 2y + 10 = 0 is given then 
which of the following is/are true. 


/A\ 
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Straight Line // A\ 


Ans. 


Sol. 


Hindi. 


(A*) (PA + PB) is minimum when (= 4) 


5 
(B) (PA + PB) is maximum when (=. = 


(C*) JPA — PB | is maximum when P(- 22, 28) 
(D) (PA — PB) is minimum when P(- 22, 28). 


A = (4, 2) ai B = (2, 4) a feu my fas 2 cm fre P ter 3x + 2y+ 10-0 RRs IAA 


aa Ua se 
. -14 -4 -14 -4 
(A*) (PA + PB) 3404 8 Oa (= 4) (B) (PA + PB) aiftfeaa & ua (= = 
(C*) |PA— PB | afta & ora P(- 22, 28) (D) (PA — PB) Jac & oa P(- 22, 28). 
. 14 4 . 
(i) [-2-2) (ii) (22, 28) 
Since A (4, 2) and B (2,4) both lies same side of 3x + 2y + 10 =0 
(i) PA+PB>AB ; PA+PB’>AB => PA + PB = PA + PB’ (min.) = AB 


Hence A, P, B’ are collinear. 
Image of B(2,4) in 3x + 2y + 10 =0....is_ ...(i) 
x-2 ~=-2[ 838429) 

aca Ae ee 


“Ny : Bow B ' 


44 
now equation of AB1 is y -2 = 5 (x-4) 3 7x-17y +6=0........(ii) 

4+ 0° 

13 

solving (i) and (ii) we get (-. -2) 

5 5 
(ii) In any triangle |PA — PB] < AB 
A (4, 2) 
B (2, 4) 
Bp 3x + 2y+10=0 


Hence |PA — PB] = AB when P, A, B are collinear 

Hence equation of AB is y — 2 = — 1 (x —4) 

X+y-6=0........ (i) 

solving (i) with 3x + 2y + 10 = 0 we get (—22, 28) 

di A (4, 2) dem B (2,4) eral 3x + 2y+10=0% Uo am BI 
(i) PA+PB2>AB ; PA + PB’ > AB 

> PA + PB = PA + PB’ (min.) = AB 

ad «=A, P, BD ae a 

B(2,4) mT FT 3x + 2y + 10 =0...(i) F vfs 


/A\ 
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Straight Line // A\ 


X=2 ye _ 4/8484 10 , _(_118 44 
a oe (a) Btw y) = oe) 
A(4, 2) B(2, 4) 
a “BF 
44 
ata: ABI Ht arnt By -2 = ey (x-4) > 7x-17y +6=0........(ii) 
143 
(i) @ (ii) BY Sa HA Ww (-%.-2) 


(ii) fot at Bapst 4 |PA — PB| < AB 
ad: |PA— PB] = AB ura P, A,B 
A (4, 2) 


B (2, 4) 


p 3x + 2y+10=0 


Bag zs! 

aa: AB Gl Biter y—2=-1 (x-4) 81 

X+y—-6=0........ (i) 

(i) PY 3x + 2y+10=0% WA sa He We BA WI ela & (-22, 28) 


16. A line passing through P = (/3, 0) and making an angle of 60° with positive direction of x-axis cuts the 
parabola y? = x + 2 at A and B, then: 
He Ua vat fag P = (J3,0) S Jur 8 aie sarcaH x-s1et F 60° Gr HM gat S wi wagers y2 = x + 
2a) fg ATBU Hel @, Ti : 


(A) PA + PB= = (B*) [PA-PB| = = 
4(2+ 3) oe 2=A8) 
) A es pia ee oe 
(C*) (PA) (PB) 7 (0) Sa * PB 5 
Sol. x-/3 VSO) => X= 34R & y= 8 R 
W2 48/2 2 2 


— 2 
=> ea = +542 => oR =F + (2+ 48) => 3R?-2R-4(2+ J/3)=0 


have two roos @} YAR, =PA & R,=PB 
PA+PB=2/3:PAPB= 4248) _, ee ee _2-v3 

3 PA PB 4(2+,/8) 2 
44484243 | 2(274+12,8) 
7 9 7 9 


PA? + PB? = (PA + PB)? — 2PA.PB= ; rn see) 
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Straight Line // A\ 


17.3 


Sol. 


Hindi. 


18. 


Sol. 


Sol. 


Letu=ax+by+a %b =0,v=bx-—ay+b %b =0, where a,b & R be two straight lines, then find the 
equations of the bisectors of the angles formed by k,u —k,v = 0 &k,u + k,v = 0 for non zero real k, & k, 
are : 

AMT a tay u = ax + by +a Yb = 0 Vv = bx - ay + b Mb = 0, Vet a, be R2!l aq aeafaw 
Teast k, Va k, & fay ku-kv=0d ku+kv=08 FF OM & acetal @ atte s — 


(A*) u=0 (B) k,u + k,v = 0 (C) k,u—k,v =0 (D*)v =0 
k,u-—k,v =0 w+ (i) 
k,u+k,v =0 we (il) 
equations of bisectors of the angles formed by lines (i) and (ii) are 

Suh 2 uetey) => ku-kv=+(ku+k,y) .... (ii) 
(ak, —bkp)? +(kib+ak,)? — (kja+ bk)? + (kb — ak, 
(i) by taking positive sign in (iii), we get kju—k,v =k,u+k,v > 2kv=0 => v=0 
(ii) by taking negative sing in (iii), we get u=0 
k,u-—k,v=0 ona (()) k,u+k,v = 0 we (il) 
eT (i) FT (ii) PB proerpy GH GAlHreery 

k,u—kKov +(k,U+kpv) 


= => ku-kv= (k,u+k,v) .... (iii) 
Jak, —bk,)* +(k,b +. ak, )* Vika +bk, )? +(k,b—ak,)* 
(i) Wary (iii) ++ve fase ay we sa ud z 
ku-kv=ku+kv => 2kv=0 => v=0 


(ii) wary (iii) J-—ve fare oA we eA od g1 u=0 


The sides of a triangle are the straight line x + y = 1, 7y = x and 3 y + x = 0. Then which of the 
following is an interior points of triangle ? 

(A) circumcentre (B*) centroid (C*) incentre (D) orthocentre 

ve Bap a yorsit GT wie x+y =1, 7y=x dm V3y+x=08, Wa 4 8 OM o @-A) fs 
Byst & arex Ret & — 

(A) RG (B*) Gap (C*) Seas (D) waIHS 


1 
Let slope of given lines m, = 7 m, = BB’ m,=—1 
Hence interior angle of triangle 
1 A 
— + — 
tan A= oe - v3 _V3+7 >0 
1+mm, 4_ 1 Feed 


73 


1 
-—=+1 -1-= 
ane 22s 5 V3 _ V3 -1, => fae ee Ta Boy 
1+m,m, i 341 t+mym, y_ 1 6 
V3 7 
Hence angle C is obtuse therefore circumcentre and orthocentre lies outside the triangle. 
a mg Pasi Ht yaura4ny Has: Fm, = 1 ime a m= 


7 V3 
aa: Ay | ser HP fers 


/A\ 
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Straight Line 7 A\ 


19. 


Sol. 


20. 


Sol. 


+—— : 
3 _ ¥3+7 
= >0 
1 73-1 
73 
1 1 
m, —m 80! w= m,-mM oes -8 
tanB = —2—_3 = = >0 > tanC =_3 1 = i 2G 
+m,m 3+ +mzm 
1+m,m3 i, VB+1 t+mym, y_ 1 6 
3 7 


am: Br Cale ao 2 om: wRoe wd ads Ayo S ae oH 


The line *é,’ passing through the point (1, 1) and the ‘é,’ passes through the point (— 1, 1). If the 
difference of the slope of lines is 2. Find the locus of the point of intersection of the 7, and /,. 

yea ‘¢,’, fare (1, 1) S Yoel S aan vam ‘/,’ fas (— 1, 1) S Jord & ale Lanai H varrasii wT aK 2 
@ Wd /, WR Oo vltese fare or farqua sid ifs | 


(A*) x° =y (BY) y=2—x? (C) y* =x (D) x =2—-y? 
m,-m,=2 or Ul m,—-M,=-2 
—— oe | ee 
-1 +1 = +14 
a 7. Syne 


The two lines pairs y? — 4y + 3 = 0 and x2 + 4xy + 4y2 — 5x — 10y + 4 = 0 enclose a 4 sided convex 
polygon, then the correct statement among the following is/are 

(A*) Area of polygon is 6 (B*) Length of its diagonals are /5 & /53 

(C) Point of intersection of diagonals is (— 2, 2) (D*) Polygon is parallelogram. 

al Yast BA y? — 4y + 3 = 0 Bile x2 + Axy + 4y2 — 5x - 10y + 4 = 0, OR Fors G sue aeyu HT 
frat aed @ ds fa 4S Gla He Gel 2 


(A*) TeSys GI aH 6s (B*) sae faput at arg J5 aie 53 81 
(C) frmut m vfs faeg (— 2, 2) 31 (D*) Says Ara AGYyST FI 
y2-4y+3=0 andaix x2 + 4xy + 4y2— 5x —10y+4=0 

(y — 3) (am) (x 2y— 1) (x 2y 4) 0 

y=1,y #3 


¢ (AB) =3 and 3i® h=2 
Area of parallelogram Garr agyst oI aahe= 3 x 2=6 


AC= V2 +2? = J5,BD= /72 +2? = 53 


/A\ 
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Straight Line // A\ 


21. 


Sol. 


Hindi. 


If the distance between the lines represented 9x? - 24xy + 16y? + k(6x - 8y) = O is 4, then k may be 
afe 9x2 - 24xy + 16y2 + k(6x - 8y) =O 8 frefta wens & wer Gt 42 aa k Bt WHat se 

(A) 3 (B*) 10 (C*) -10 (D) 7 

Let the lines are 3x - 4y + C, = O and 3y-—4y+C, =0 


C,-C 
so according to question —L—2 =4 >|C,-C,|=20 
gtoq Figs6 |C,-C,| 
lines are (3x — 4y + C,) (8x — 4y + C,) = 0 but constant term is zero so C, should = 0 


=> 9x? — 24xy + 16y? + C, (38x — 4y) =0 = 9x? — 24xy + 16y? + St (6x — 4y) = 0 


=> Stak and C,=20 so K=+10. 
AMT YSe 3x —4y +C, = Ose 3y—4y+C, =0 
C,-C 
Saray We el On Oml=720 
Stoo Pee, 
RENN (3x — 4y + C,) (8x —4y + C,) = 0 Wey sae UE BRIS sufery C, =0 eal aifey 


=> 9x? — 24xy + 16y? + C, (38x — 4y) =0 = 9x? — 24xy + 16y? + ct (6x — 4y) =0 


= Stak a C,=20 sufergk = +10. 


PART - IV : COMPREHENSION 
AM -1V : 8yesq (COMPREHENSION) 


Comprehenssion # 1 (Q. NO. 1 to 3) 


Sol. 


Let ABC be an acute angled triangle and AD, BE and CF are its medians, where E and F are the points 
(3, 4) and (1, 2) respectively and centroid of A ABC is G(8, 2), then answer the following questions : 


The equation of side AB is 


(A*) 2x+y=4 (B) x +y—3 =0(C) 4x -2y =0 (D) none of these 
Co-ordinates of D are 

(A) (7, (B*) (5, 0) (C) (7, 4) (D) (— 3, 0) 
Height of altitude drawn from point A is (in units) 

(A) 4V2 (B) 3 V2 (C*) 6 V2 (D) 2/3 
(1, 2, 3) 


Coes 


Let the co-ordinates of D(a, 8) then 


and he =2 => B =0 

ae D(5, 0) 

Taking A(x,, y,) , B(x,, y.) and C(x,, yz) 

then by Mi Xe 4, ar aul a Be OF a: and Vite _9 Yet¥3 9 Wit Vein 
2 2 2 2 2 


/A\ 
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Straight Line / A\ 


we get A(-1, 6) , B(3, -2) , C(7, 2) equation of AB is 2x + y =4 
2x area(A ABC) -6 2 


Height of altitude from A is = 
BC 


apes #1 (Q. No. 1 to 3) 
amit ABC ve aa Frys s aa AD, BE ae CF gual aftaay & wel E den F mae: fag (3, 4) aie 


(1,2) 8 an fay ABC oT Harm G(3, 2) 8, at FT Wel m Sa afer | 
1. Fa AB aT Wipe & — 


(A*) 2x+y=4 (B) x +y—3=0(C) 4x -2y=0 (D) S44 OG alg set 
2. D o fideia 8 — 

(A) (7, —4) (B*) (5, 0) (C) (7, 4) (D) (— 3, 0) 
3. fg AD set TA eisirarg BI Sas (gars 4) ze — 

(A) 4/2 (B) 3 V2 (C*) 6 V2 (D) 2/3 
Sol. (A, B, C) 

. a+1+3 B+2+4 

Amite Db freee (a, B) & a 5 =3>a=-5 é =2 B=0 

fe D(5, 0) 

A(x,, ¥,) » BOX,» Y-) HX C(x,, y,) or TR 

Xy+Xp_ 1, Xp +X ae Xg + Xy 43 
2 2 2 
wert Mie. MEELIS iy ot Ye 
2 2 2 
=> A(-1, 6) , B(3, -2) , C(7, 2) 

AB or Uilextt® 2x+y=4 Ad wiftcors GI Gag a =82 

Comprehension # 2 (Q.No. 4 to 6) 
1 P; Po 1 
If vertices of triangle are P(p,, p,), Q(q,, q,), Ri(r,, r,), then area of APQR = 5 GQ; G 1] andifP,Q,R 
5h G 1 
P; Po 1 
are collinear, then |q, Qg, 1/|=0. 
% 6 oe 


On the basis of above answer the following question. 


4.2 If A(x,, Y,), B(X,, Yo), C(X,5 Ys) are the vertices of the triangle then find equation of median through A. 


x y 1 x y 1 x y 1 x y 1 

(A) | X; yy T}— |X, y, 14=0. (B*) | xX, yy T]+ |X, y, 14=0 
Xp Yo 1 X3 V3 (+1 Xo Yo 1 X3 Y3 «1 
x y 1 x y 1 

(C) | x; y, 1])+ |X, yz3 1]=0 (D) None of these 


Xo Yo 1 X yi 1 


5m If A(x,, y,), B(x,, y,), C(x, Ys) are the vertices of the triangle then find equation of line through A and 
parallel to BC 
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Straight Line // A\ 


(A’) 


(C) 


x y 1 x y 1 x y 1 x y 1 
X, Vr Ti- |X yy 1] =0. (B)} xX; ¥; T]+ |X, yy 1]/=0 
Xo Yo 1 X3 V3 1 Xp Yo 1 X3 V3 1 
x y 1 x y 1 x y 1 x y 1 
Xo Yo 1]/+ |[X3 ¥3 1/=0 (D) | xX, ¥, 1]= |X3 y3 1 
X; yy 1 X, yy 1 Xo Yo 1 X; yy 1 


If A(x,, y;), B(x,, Yo), C(X,, ys) are the vertices of the triangle then find the equation of internal angle 


bisector through A 


(A) b 


(C*) b] x, yy 


Sol. (A) 


x y 1 x y 1 x y 1 x y 1 
X, Yy T]-c |x, yy, 1 
Xo Yo 1 


x y 1 x y 1 x y 1 x y 1 
WER pe UR eee ee Sal ero ese a 
Yo 1 an! Yo 1 ie! 


=0 


Xo X3 Xo X3 


D is mid point of BC. Hence co-ordinates of D are a. ad 


Therefore, equation of the median AD Is 


x y 1 
S| Y4 1 

Xo+X3 YotY3 { 
2 2 


A(X, Ys) 


ll 
(o>) 


BOs, ¥2) iD CX Ys) 
Applying R, > 2R, 
x y 1 x y 1 x y 1 
“a 4 Tj=O > |X Yy VFX WY 1 
Xo +X3 YotY3 2 Yo 1 Y3 1 
(using the addition property of determinats) 


Let P(x, y) be any point on the line parallel to BC 
Area of AABP = Area of AACP 


x Ww il |x wii 


=ay 


Xo X3 


C(%, Ys) 


= 1 oY 
Xp 


Ti— |X oY 1 
Yo 1 y3 1 
This gives the equation of line AP. 


X3 


/A\ 
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Straight Line 


(C) Let AD be the internal bisector of angle A, 
BD BA_c : p=( Mae aad 


“DC CA b c+b ° c+b 
Let P(x,y) be any point on AD then P,A,D are collinear 
A(Xx,, Yi) 


B(x, Yo) D C(x, Ys) 
x y 1 
x y4 1|/=0 
CX3+bx, Cy3z +bys { 
b+c b+c 
R, > (b +c) R, 
x y 1 
Xy y; 1 = 0 


CX3+bx, Cy3+by, b+c 
x y 1 x y 1 
X, Vy T+] xX, yy 1] =0 (Addition property) 
CX3 CY3; C} |bx, bys b 


x y 1 x y 1 
> ¢ X4 yi 1 ar b X4 y1 1 = 0 
X3 Vg 1 Xp Yo 1 
This is the equation of AD. 
(D) 
Hindi ayaa #2 (Q.No. 4 to 6) 
{ P; Po 1 
ufe Reps GS F P(p,, p.), Q(q,, q,), R(r,, r,) TI APQR #1 Mawel = 3\ ch % 1} 3ik P,Q, R Wee 
rh 1 
P; Po 1 
qa ]q, g 1/=0. 38 ae ue ft veal OT Say aifery 
5, 1 


4x ate A(x, y,), B(x, y.), C(x, y,) FAST S WF s TI AG GM aeft aaa or ator s-. 


x y 1 x y 1 x y 1 x y 1 

(A) | xX; yy T}- |X, yy 14=0. (B*) | xX; yy T]+ |X, y, 1}=0 
Xp Yo 1 X3 V3 (+1 Xo Yo 1 X3 Y3 «1 
x y 1 x y 1 

(C)| x; y, 1]/+ Ix, ys 1]=0 (D) S34 O alg set | 


Xo Yo 1 Xi yi 1 


5x = Ufe A(x, y,), B(x, Y,), C(x, y,) Bat & AM MY s TIA S GA Tet BCS Vara aT G1 TAloet 
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Straight Line // A\ 


x y 1 x y 1 x y 1 x y 1 
(A*) | X1 Ya T]- [x Ys 17 =O. (BY |X yr T]+ [yy 1]=0 
Xo Yo 1 X3 V3 1 Xp Yo 1 X3 V3 1 
x y 1 x y 1 x y 1 x y 1 
(C)| Xo Yo 1]+ |X3 Yy3 1]/=0 (D) | xX, ¥, 1]= |X3 y3 1 
X, yy 1 X, Y, 1 Xp Yo 1 X, Y, 1 
6.x ate A(x, y,), B(x, Y,), C(x, y,) PAT S WMI s TI AD GM ael aralo HM sagH GI Tprt s— 
x y 1 x y 1 x y 1 x y 1 
(A)b} x; y, 1}]-c |x, y, 1 }=0 (B)c} x; y,; 1] + b |x, y, 1] =0 
Xp Yo 1 X3 V3 1 Xp Yo 1 X3 V3 1 
dl x y 1 x y 1 x y 1 
(C*)b| x, y, 1) + ¢ |x, y, 1) =0 (D) c| x, y, 1) -— b |x, y, 1/=0 
Xp Yo 1 X3 V3 1 Xo Yo 1 X3 V3 1 
Sol. (A) D,BCar na fis sr: Dab Pein | X27, Yet Ys) 
X y 1 
aa: aera AD eT alent & % y; 1\=0 
Xp +X3  YotYVe { 
2 2 
A(x: ¥;) 
By.) OD C0, Ys) 
Ser 
x y 1 x y 1 x y 1 
Xx, yy 1j=0 > |X, yy, 1]+]xX, y, 1) =0 
Xp +Xg YotY3 2 Xp Yo 1 X3 V3 1 
(arte & Uta WY HI VaPT HA UE ) 
(B) aM P(x, y), BC & Garay WaT wR va fay s 
AABP &I &aHet = AACP wT Aathet 
x y 1 x y 1 
X Vy T= |X ¥y 7 
Xp Yo 1 X3 Vg 1 
AX, Y;) P(x, y) 
B(x, Y2) C(Xs, Ys) 
x y 1 x y 1 
> |X Yy TJ-|xX yy 1] =0 
Xo Yo 1 X3 Vg 1 
we ea AP GT WAH z | 
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Straight Line 


(C) AAD OM Aa srdRa wafenorm 2 


. BD_BA_c : D=( Mae aed 
DC CA b c+b ° c+b 
art P(x,y), AD Ww alg fag 2, ct P.A,D Hew 2 | 
A(x, ¥4) 
B(%, y:) D —- Ch& ys) 
X y 1 
x Y4 1/=0 
CX3+bx,  cy3 +bys 1 
b+c b+c 
R, > (b +c) R, 
x y 1 
xy yy 1 |=0 


CX3+bX» Cy3+by. b+c 
x y 1 Xx " ff 
Xi Va Te xy Vi 1 |P=0 (arte WI") 


CX3 CY3 C]| |bxX, bys b 


x y 1 x y 1 
> C]X, yy, 1] +b/x, y, 1] =0 
X3 Vg 1 Xo Yo 1 
we AD oT UH 8 | 
(D) 


COMPREHENSION#S (7-9) 


The equation of pair of straight lines bisecting the angles between the straight lines 


2.2 
ax? + 2hxy + by2= 0 is ~—Y¥ = 
a= h 


The equation of pair of straight lines bisecting the angles between the straight lines 


2 2 a _ 
ax? + 2hxy + by? + 29x + 2fy +c = O0is wer yd ms oy B) where (c, B) is point of 


intersecting of lines ax? + 2hxy+ by? + 2gx + 2fy+c=0 


7. Find the combined equation of the bisectors of the angle between the lines represented by 
3x? — 5xy + 4y? = 0 
(A*) 5x2 — 2xy — 5y? = 0 (B) 5x? — 5y? + 4xy = 0 
(C) 5x? — 5y? + 2xy = 0 (D) 5x? — 5y? -xy = 0 

8. Find the combined equation of the bisectors of the angle between the lines represented by 


2x? 3y? + xy-x+11y—-10=0 
(A) x? — y?+xy+4x+2=0 
(B) x? — y2— 10xy + 8x + 12y-—10 =0 
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Straight Line // A\ 


(C) x? — y? — 5xy + 3x + 7y-5 =0 
(D*) None of these 


Sol. Point of intersection of lines 2x? — 3y? + xy -—x + 11y-10 =Ois (- l 4 


55 
2 = 2 = 
equation of pair of angle bisector is VETS SV 2) Me eS) 
24+3 1/2 
9. Let combined equation of lines ¢1 and ¢2 is x? — 2pxy — y? = 0 combined equation of lines ¢3 and ¢4 is 


x? — 2qxy — y? + 2gx + 2fy + c = 0. If angle between lines (41, @3), (41, 4), (€2, €3) and (£2, £4) is equal to 
45°, then find the value of pq. 


(A) -4 (B) 4 (C*) -1 (D) 1 
" -_— a a « 
Sol. x* — 2pxy — y* = 0 is same as 1 ) =— (angle bisector of x? — 2pxy — y* = 0) 
== —p 
2 
> 2q = — = pq =-1 
—p 


Comprehension (10 & 11) 
Origin of coordinate system xy is shifted to (h, k) to make new coordinate system XY. X and Y are 
parallel to x and y. New co-ordinates of point P(x, y) are P(X, Y). x, y, X, Y are related as given below. 
xy resin wef & xo faeg ol (h, k) @ WardkRa fea one & an aa fide wef XY sah ore 
IX RY, xse yo Garay fag S P(x, y) > 7 Pei P(X, Y) 81x, y, X, Y Mat axe G Gafera zs 
X=x—-h 
Y=y-K 


, <r PH EGY) 


X 
Xx 
10. Co-ordinates of (—7, 9) if origin is shifted to (2, 4) without changing direction of axes, are 
(-7, 9) & frasia & afe sal pt feen of uRafta fey faa yo fag at (2, 4) S ward fea ond 
3 
(A) (-5,13) (B) (-7,4) (C*) (-9,5) (D) (-9,13) 
Sol. x=-7,y=9 
h=2,k=4 
(X, Y) = (x—h, y—k) = (-9, 5) 


11. If co-ordinate axes are so translated such that ordinate of (4, 12) becomes zero while abscissa remains 
same. Then new coordinates of point (—8, —2) are 
afe fide sei ol sa Vor wurdRa far ona & fh (4, 12) wo ofe wea a urd & welh yo Ga 
vem @| farg (-8, -2) & aa cee & — 
(A) (-8, 14) (B) (-8, 10) (C*) (-8, -14) (D) (-8, -10) 

Sol. x=4,y=12 
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Straight Line // A\ 


(X, Y) = (4—h, 12—k) = (4—h, 0) 
k=12,h=0 
(OY) = (8 = 0,22 12) = 8, 14) 


PART - 1: JEE (ADVANCED) / IIT-JEE PROBLEMS (PREVIOUS YEARS) 


APT - 1: JEE (ADVANCED) / IIT-JEE (ffeet asf) & TRA 


* Marked Questions may have more than one correct option. 


* fared usa we 8 afte uel flor ae wes - 


1. Let O(0, 0), P(3, 4), Q(6, 0) be the vertices of the triangle OPQ. The point R inside the triangle OPQ is 
such that the triangles OPR, PQR, OQR are of equal area. The co-ordinates of R are 
[IIT-JEE - 2007, P-ll, (3, — 1), 81] 
art fa O(0, 0), P(3, 4), Q(6, 0) Fryst OPQ & xisfag (vertices) & | R Fyst OPQ HI sax vH Var fay 
@ fe faysit OPR, PAR, OQR SG aava sax 2| Rw freziH (co-ordinates) & — 
[IIT-JEE - 2007, P-ll, (3, — 1), 81] 


4 2 mo 4 2 
miss) 3) mb) mS 


Sol. 
P, (3,4) 
O Q 
(0,0) (6,0) 
R is centroid hence R= (3, | 
Hindi. 
P, (3,4) 
@) Q 
(0,0) (6,0) 
Roam 8 sd: R=(3 | 
2. Lines L,: y—x =0 and L, : 2x + y = 0 intersect the line 
L,:y+2-=0 at P and Q, respectively. The bisector of the acute angle between L, and L, intersects L, 
at R. [IIT-JEE - 2007, P-ll, (3, — 1), 81] 
STATEMENT - 1: The ratio PR : RQ equals 2/2 : V5. 
because 
STATEMENT - 2: In any triangle, bisector of an angle divides the triangle into two similar triangles. 
(A) Statement - 1 is True, Statement - 2 is True; Statement-2 is a correct explanation for 
Statement - 1 
(B) Statement -1 is True, Statement - 2 is True; Statement-2 is NOT a correct explanation for 


Statement - 1 
(C*) Statement - 1 is True, Statement - 2 is False 
(D) Statement - 1 is False, Statement - 2 is True 
war L,:y-x =O ML: 2x+y=0 ML, :y+2=0 oF Hae: Pam QW aed 81 L, aM 
L, @ dra & =a (acute angle) m1 wafeAtets (bisector) L, HY RU He 8 | 
qma-1:PR:RQea aqua 2/2 : V5 8 [IIT-JEE - 2007, P-ll, (3, - 1), 81] 
waite 
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Straight Line // A\ 


Hindi. 


qe - 2: fot a Byot GS ve a a wafer yo G! a WAS (similar) Sryoil 4 feist Har 
z | 


) TaTA-1 Uae, eTaA-2 Ue 8; TaTAA-2 TaTA-1 HT Wel TalHeTy & | 

) FaIa-1 UI, Taral-2 UI 2; TaIeayI-2 Gaaeay-1 HT Gel LHe] Tel es | 
(C) Fatey-1 Ua &, THTA-2 sre. BF | 

) THTA-1 SAT B, TaTaA-2 UI FI 
PR OP 


PR OP 22 


RQ oq 5 
but statement — 2 is false 
Ans. (C) 
PR _ OP 
RQ OQ 


(-2,-2) 
PR OP 2,2 
RQ 0oQ 5 
Wy SI —2a8eI BI he Ans. (C) 


Consider three points [IIT-JEE - 2008, P-Il, (3, — 1), 81] 
P = (- sin (6 — a), —cos 8), Q = (cos(f — a), sin B) and R = (cos (f — a + 8), sin (8 — 8)), where 


0<a,B,0< 7. Then, 


(A) P lies on the line segment RQ (B) Q lies on the line segment PR 
(C) R lies on the line segment QP (D*) P, Q, R are non-collinear 
dm fag cifsri P = (- sin (B — a), — cos B), Q = (cos(B — a), sin B) a2 R = (cos (6 — a + 8), sin (B — 8)), 
wel 0O<a,f,0< ; Fl [IIT-JEE - 2008, P-ll, (3, — 1), 81] 
(A) P taravs RQ UW @ (B) Qvargvs PRUE 
(C) R varavs QP WR (D) P,Q, R aera é 
P = (—sin (B —a) , —cos f) ; Q = (cos (B — a), sin B) 
R = (cos (B—a + 0) , sin (B — 8)) O<a,B,0< 7 
X, = cos (8 —a) cos 0—sin (B—a) sin® >x,=x,.cos0+x,.sin®@ 

Yq, = sin B cos 8 — cos B sin 0 => Vp =Y¥q- COS 8+ y,.sin@ 

For P, Q, Rto be collinear sin6+cos 6 =1 
= sin} o+— =o = not possible for the given interval @ < (0 : 4 => non collinear 

A) .f2 4 
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Straight Line // A\ 


Hindi : 


4 


Sol. 


Hindi 


P = (-sin (B —a) , —cos f) ; Q = (cos (B — a), sin B) 

R = (cos (Ba + 0) , sin (B — 8)) O<a,B,0< 7 

X, = Cos (B — a) cos 8— sin (B—a) sind => X, =X,- Cos 0+x,. sin 0 
y, = sin B cos 8—cos f sin 8 > Ya =Yq-cos0+y,.sin 0 


P,Q,RH aeda ea @® few sind+cos0 =1 

: T 1 1 ; 
> sin 0+ 2 )= = ot fay ay ore 0 (0,2) @ fay wre aa 8 
=> ARAN 


The locus of the orthocentre of the triangle formed by the lines [IIT-JEE - 2009, Paper-2, (3, —1), 80] 
(1+ p)x-—py+p(1+p) =0, (1+q) x-—qy+q(1 +q)=0 andy =0, where pq, is 


(A) a hyperbola (B) a parabola (C) an ellipse (D*) a straight line 

Parsi (1+ p) x — py + p (1+ p)=0, (1+) x—gy+q(1+9)=0 td y=0 ve pq wm fy s 
wah oT flrguar s — [IIT-JEE - 2009, Paper-2, (3, -1), 80] 

(A) aifeaaer (B) Wacta (C) erga (D) Yo Great LAT 

(D) 

(1+p)x-py+p(1+p)=0 _....... (1) 

(1+q)x-qy+q(1+q)=0 ...... (2) 


on solving (1) and (2), we get C(pq, (1 + p) (1 + q)) 
equation of altitude CM passing through C and perpendicular to AB is x = pq........ (3) 


slope of line (2) is = (+23) 
slope of altitude BN (as shown in figure) is = — 
+q 


equation of BN is y — 0 = Sails (x +p) 
1+q 
—q 
= = Kap) (4) 
(1+ q) 


Let orthocentre of triangle be H(h, k) which is the point of intersection of (3) and (4) 
on solving (3) and (4), we get 
X=pqandy=-—pq => h = pq and k = —pq 

o h+k=0 

a locus of H(h, k)isx+y=0 

(1 +p) x—py+p (1 +p) 

(1+q)x-qy+q(1+q)=0 — ...... (2) 

(1) dat (2) BI Sa HK we C(pq, (1 +p) (1 + q)) 

wives CM or Vite ul C8 Jord & a ABS add & x =paq....... (3) 


Src (2) 2 war = { 128) 


eivera BN ob) Wacrat (faarTanR) = 7. 


=0 
=0 
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Straight Line // A\ 


(1+ 
Amite Bryot HT 


araHra H(h, k) 8, vif (3) cen (4) a ufaede fag 2 


(3) 3% (4) BI Sa HA Ww 


X= pq sik y =— 
h+k=0 


pq > h=pq 3k k =-pq 


ad: AIH H(h, k) oT farguer x+y =0 


5. A straight line L through the point (8, —2) is inclined at an angle 60° to the line V3x+y =1. If L also 
intersects the x-axis, then the equation of L is 
We wwe Ya L fag (3, -2) 8 Gord @, aie vat V3x+y=1 S 60? HT we gan 8] Be L, x- sat ar A 
Ueda Hel & aT y=0! Hed & a Lo Glow és [IIT-JEE 2011, Paper-1, (3, -1), 80] 
(A) y+ ¥3x+2-3,3=0 (EX) y WS ee eho =o 
(C) 3 a (D) 3 y+x-34+2,8 =0 
Ans. (B) 

Sol. —_Let slope of line L=m 

m=(-v3) =tan60°= /3 = m+v3 = 3 
1+m(-V3) 13m 
taking positive sign, m + [3 =//3 —3m => m=0 
taking negative sign m+ /3+ /3-3m =0 = m= 3 
As L cuts x-axis => m= AY 
soLisy+2= /3 (x -3) 

Hindi art vet L a Yarra =m 

. m=(N3) =tan60°= /3 => es = 3 

1+m(-J/3) 1-/3m 
cae fre aa we m+V3 = J3-3m => m=0 
aoe fers CA UY m+ V3 4+ J3-3m =0 = m= 3 
afm L, x-ser aw ufaada weet & > m= 3 
safay Lor aieet y + 2 = V3 (x -3) 

6. For a>b>c>0, the distance between (1, 1) and the point of intersection of the lines ax + by+c=0 
and bx + ay + c = O is less than 2/2. Then [JEE (Advanced) 2013, Paper-1, (2, 0)/60] 
a>b>c>0 @ fen (1, 1) aa tarsi ax + by +c=09 bx+ay+c=0 & Wied fg m da at 
2/2 8 oF 8, a 
(A)a+b-—c>0(B) a—b+c<0 (C) a~b+c>0 (D) a+b-—c<0O 

Sol. (A) or (C) or Bonus 
As a>b>c>0 > a-c>OQOandb>0 
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Straight Line // A\ 


Hindi 


Ans. 
Sol. 


Hindi. 


> a-—c>Oandb>0 
> a+b-c>0 > option (A) is correct 
Furthera>bandc>0 
> a-b>0 and c>0 
> a-b>0 and c>0 
> a-b+c>0 > option (c) is correct 
Aliter 
(a—b)x+(b-a)y=0 >x=y => Point of intersection (=. =) 
a+b a+b 


+b 
(A) a (C) a Bonus 
qie a>b>c>0 


2 2 
Now (335) (4) <og2 > B[ 2222) <a> a+b-c>0 
a a+b a+b 


= a-c>O0Od b>0 
= a-c>0da b>0 

= a b=c= 0) — famed (A) uel 3 | 
wat a>baac>0 


=> a-—b>0 we c>0 

> a-b>0 we c>0 

> a-b+c>0 => faced (c) el &| 

Aliter 

a—b)x + (b-—a)y =0 > xe > ufeteda £ 
(a—b)x + (b-a)y y fig (== =) 


+b 
For a point P in the plane, let d,(P) and d,(P) be the distance of the point P from the 


lines x — y = O and x + y = O respectively. The area of the region R consisting of all 
points P lying in the first quadrant of the plane and satisfying 2 <d,(P) + d,(P) < 4, is 


2 2 
3Tg te (43) < 2,2 = [S222 | <r a+b-c>0 
Ee 


wada 4 fed feet faq PG Yeatl x —-y = 0 ax +y=0 oF Gel HART: d,(P) a2 
d,(P) @| af ata R va afi fa-qal P @ gar @ Gl yea ages (quadrant) 4 fea 2 
ae 2<d,(P)+d,(P) <4 of dds word 8, ad aa Rol asaya e| 

[JEE (Advanced) 2014, Paper-1, (3, 0)/60] 


= 2/2<|h-k|+|h+k|< 4/2 
if h>k 


=> 2)? <x=yex+y= 42 or (22x72 2,/2 


similarly when k >h 


wehave /2<y <2,/2 
The required area = (2/2)? -(J2)* =6. 
ATT p(h, k) 


/A\ 
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Straight Line // A\ 


Ans. 
Sol. 


h-k h+k 


2 5 


+ <4 


* |e 


=> 2/2<|h—-k|+|h+k|< 4V2 
afe h>k 


> B/2 <x-yexey< 42 Ul J2exeo [5 
SaUMIN k>h 


aet J2<y <2 /2 


aise etstwa = (2/2)? -(/2)* =6. 


PART - Il: JEE (MAIN) / AEEE PROBLEMS (PREVIOUS YEARS) 


APT - il: JEE (MAIN) / AIEEE (ffeet asf) @ 94 


The line L given by aor 1 passes through the point (13, 32). The line K is parallel to L and has the 
equation = = = 1. Then the distance between L and K is [AIEEE - 2010 (8, -2), 144] 
ete ari fiwftd we L, fig (13, 32) GW Bree onl S| LST K, MSIL GS Bae & TAM vat 
AT ata |W Lan kd aa a wt [AIEEE - 2010 (8, -2), 144] 
Cc 
17 23 23 
1) 17 ay —4 Be (Ch) ae 
(1) 2) Ts ai Wis 
(3) 
x YE 
5 b 
5 b b 5 
a 4x —y = 20 
5 20 


Line K has same slope => -= =4 


Ya K Gl GAM vara & => 22d 
Cc 


3 
cC=- — > 4x-y=-3 
4 y 
distance xt -— 


Hence correct option is (3) aa: wel feed (3) eI 


/A\ 
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Straight Line // A\ 


2. 


Sol. 


Hindi. 


The line L, : y— x = 0 and L, : 2x + y = 0 intersect the line L, : y + 2 = 0 at P and Q respectively. The 
bisector of the acute angle between L, and L, intersects L, at R. [AIEEE - 2011, I(4, —1), 120] 
Statement-1 : The ratio PR: RQ equals 2/2: V5 

Statement-2 : In any triangle, bisector of an angle divides the triangle into two similar triangles. 

(1) Statement-1 is true, Statement-2 is true ; Statement-2 is correct explanation for Statement-1 

(2) Statement-1 is true, Statement-2 is true ; Statement-2 is not a correct explanation for Statement-1 
(3*) Statement-1 is true, Statement-2 is false 

(4) Statement-1 is false, Statement-2 is true 

wat L,:y-x =O mL: ax +y=0, WL, :y+2=0 oF Hae: Pam QW vase wed FI L, aM L, 
® da oT A oT wafeaore L, Hl RW Hed z| [AIEEE - 2011, 1(4, -1), 120] 

wAA-1 : aq PR: RQ, 2/2: /5 & arer 8 | 

wr-2 : fol at Ayo 4, vo am or aafguore yo ot at qaeu yo A sea F| 

(1) HaA-1 Ges &, HAA-2 UI S| HWA-2, HIA-1 HT Gel ATM z| 

(2) HIA-1 Ue ze, HIA-2 UI 2 HIA-2, HIA-1 GH Wel Aen sel FI 

(3*) HAq-1 UI &, HAA-2 sey 2 | 

(4) HUA-1 SCY 8, HAA-2 UI | 

(3) 


y =-2x y=x 


AD : DB = 22: /5 

OD is angle bisector 

of angle AOB 

St: 1 true 

St. 2 false (obvious) Ans. 


AD : DB = 2V2:V5 

OD art AOB HI HIT seH 
St:1 mare 

St. 2 racy @ (7%) Ans. 


/A\ 
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Straight Line // A\ 


3.2 The lines x + y =| a | and ax — y = 1 intersect each other in the first quadrant. Then the set of all 
possible values of a is the interval : [AIEEE - 2011, II(4, —1), 120] 
var x+y=|al| ce ax—y=1 ae agar 4 uftesa ordi & al aw a Wufda Al oT saree: 

[AIEEE - 2011, 11(4, -1), 120] 
(1) (0, 29) (2°) [1, 2) (3) (-1, 2) (4) (-1, 1] 

Sol. x+ye=|al => ax-y=1 

lfafea>0 
X+y=a 
ax —y = 
xX(1+a)=1+aasx=1 
y=a-1 
It is in the first quadrant ae yea ages A 8 | 
so ad: a-120 > a21 > ae [1, «) 
lf ufe a<0 
X+y=-a 
ax—y= 
+ 
xX(1+a)=1-a 

1-a a1 UMMM 
X= —>0> <0> ae (-1, 1) = ide Se (1) 
1l+a a+1 
1260 SS2F 1/88) 
y=-a- = 0 
l+a l+a 
2 
-(2 | = 2p 5 A ete tee ae (2) 
at 
from (1) and (2) a € {0} 
aa: (1) dem (2) Ga e {o} 
Burry Wel SAX a e [1, «) 

4. If A(2, -3) and B(—2, 1) are two vertices of a triangle and third vertex moves on the line 2x + 3y =9, 
then the locus of the centroid of the triangle is : [AIEEE - 2011, II(4, -—1), 120] 
afe va Frypst @ at vit A(2, -3) ae B(-2, 1) & cen cheer eis Yer 2x + By = 9 UE AMA (moves) Hea zs 
a Ay & dah or ferqua é : 

(1)x-y=1 (2*) 2x + 38y =1 (3) 2x +3y=3 (4) 2x —3y = 1 
Sol. a+2-2_, +1+B _, 

3 3 
A(2, -3) 

B(-2, LX. B) 

a=3h 

B —2 = 3k 

B = 3k +2 

third vertex on the line 2x + 3y =9 dRRT Bd Ue tea 2x + 3y=9 Wel 

2a + 3B =9 => 2(3h) + 3(8k+2)=9 = 2h+ 3k = 1 = 2x + 3y-1=0 
5. If the line 2x + y = k passes through the point which divides the line segment joining the points (1, 1) 


and (2, 4) in the ratio 3 : 2, then k equals : [AIEEE-2012, (4, —1)/120] 


/A\ 
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Straight Line // A\ 


Sol. 


Hindi 


Sol. 


Hindi. 


afe vat 2x +y =k ve fig G ene unel & at fagai (1, 1) aem (2, 4) ar fem ae Vara GI 3:24 
aga 4 dca 8, di k oT AM 8 


29 11 
1) — 2)5 3*) 6 4) — 
(1) 5 (2) (3*) (4) 5 
A 3 2 2B 
— 
(2.2) a4) © 24) 
5 5 
Line 2x-+y =k passes C{ 2, “f) exe, Takk 
5 5 5 5 
Ans. (3) 
A 3 2 8B 
o_o 
(2.3) 14) c @4) 
5 5 
wea tar cry =k fey C2, 2) & are 81 
x8 aa k=6 
5 5 


A line is drawn through the point (1, 2) to meet the coordinate axes at P and Q such that it forms a 
triangle OPQ, where O is the origin. if the area of the triangle OPQ is least, then the slope of the line 
PQ is : [AIEEE-2012, (4, -1)/120] 
fag (1, 2) G Bmx one Vo VSI sa Vor Set ag & fh de Meio sei ol P aa Q Ww Ufa ae 
ryt OPQ sarc &, Gel O 4a fg &| ale HyoI OPQ H aawe Baas & al YaI PQS vara é : 


1 re 1 
liar (2)-4 (3*)- 2 Or 
Ans. (3) 

(y— 2) = m(x-1) 
2 
OP = 1 am 
m 
OQ=2-m 
Q 
(1,2) 
fo) P 


Area of APOQ = — (OP)(OQ) = 5 1-2) (2—m) = 5 [2-m-4.2] = 14-(m+4)] 


For least area m= & m<O0O> me=-2 


a 
2 


op-1-2 
m 
OQ=2-m 
Q 
(1,2) 
) P 


/A\ 
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Straight Line 


Sol. 


Hindi. 


APOQ @ apa = 5 (OP)(OQ) = ; (1-2) (2—m) = 5 [2-m-4.2| 7 3] 4-(m+4)] 


m 


RAT sama & fay m= & m<0 =>m=-2 
m 


A ray of light along x + V3 y = V3 gets reflected upon reaching x-axis, the equation of the reflected ray 
is 

x +V¥8y=V3 @& fen 4 ol es we yore wt fox x-set Oe Gea HY Tafa BF ond 81 sa aha 
far ar wit 8 [AIEEE - 2013, (4, -1),360] 

(1) y=x+ V3 (2*) 3y=x-V3 (3) y= V3x-V3— (4) VB y=x-1 

(2) 

Take any point B(0, 1) on given line 


B' is image of B w.r.t. x-axis 
Equation of AB’ 


(0,1) 


B 
te 3,0) 
0-1 ) 
-1-0 
y-O= ma 
~By =-x+ 8 


x -By = V3 > V3y =x- /3 


al 1g Yel Ue alg farg B(O, 1) cA We 
X-3a Ue Bar ufafea B's | ata: AB GT Gale 


B 
y Zz 0) 
Comm 
1-0 
\-0- ad 
~By = 1B 


x- By =/3 => V3y =x-V3 


The x-coordinate of the incentre of the triangle that has the coordinates of mid points of its sides as 


(0, 1) (1, 1) and (1, 0) is: [AIEEE - 2013, (4, -1),360] 
ve Papo, foraat yorsit @ sea fags & PicetH (0, 1) (1, 1) de (1, 0) 8 & sit Ge oT xe s 
(1)24 VB (2*)2- 2 (3) 1+ 2 (4)1- J2 


[AIEEE - 2013, (4, —1),360] 


/A\ 
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Straight Line 


Sol. 
X - coordinate of incentre = 2x0 +2V2.0+2.2 = e292 ae 
24249.) 2452 
Hindi 
PRC eg tea 2x0+2/20+22 2 ‘a. 
2+ 2a 24% 
9. Let PS be the median of the triangle with vertices P(2, 2), Q (6, — 1), and R (7, 3). The equation of the 
line passing through (1, — 1) and parallel to PS is : [JEE(Main) 2014, (4, -— 1), 120] 
art PS vm faye ot aan & foram els P(2, 2),Q (6, — 1), dem R (7, 3) 81 (1, - 1) S sexe aM ae 
YE UI PS GAide &, HI GAtHea z : [JEE(Main) 2014, (4, — 1), 120] 


(1) 4x + 7y+3=0 (2) 2x -9y-11=0 (3) 4x -7y -11=0 (4) 2x+9y+7=0 
Sol. Ans. (4) 
P (2, 2) 


©-) BS,» 
a 
Slope of PS @I Yarra = Bal, ere 
pe 2 
2 


Hence equation of line through (1, —1) & parallel to PS is: 
aa: (1,-1) 8 OF aeft sik PS VAM YET GT WH: 


y+ t)= = («-1) 


9y+2x+7=0 
10. Let a, b, c and d be non-zero numbers. If the point of intersection of the lines 4ax + 2ay + c = 0 and 
5bx + 2by + d = 0 lies in the fourth quadrant and is equidistant from the two axes then : 
[JEE(Main) 2014, (4, — 1), 120] 
ar a, b, c da d YRae Gey B| ule wens 4ax + Qay+c=0 ae S5bx + 2by+d=0 oI ufiae fag 


ay aga +e aan aa sei GS Pages z, aT: [JEE(Main) 2014, (4, — 1), 120] 
(1*) 3bc — 2ad =0 (2) 3bc + 2ad = 0 (3) 2bc — 3ad = 0 (4) 2bc + 3ad = 0 
Sol. 4ax + 2ay+c=0 
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Straight Line // A\ 


Ans. 


Sol. 


Hindi. 


12. 


Ans. 


Sol. 


5bx + 2by +d =0 

x 7 y _ 1 
2ad—2bc 5bc—4ad 8ab-—10ab 
7 be-ad | 4ad—5Sbc 


ab 2ab 
In fourth quadrant point equidistant from axis will have sum of x & y co-ordinate = 0 
agvagaia 4 sal 8 arae aki We x,y Preeral GI aha erm =0 
2oc-2ad 4ad—5bc 
—e + =0 


2ab 2ab 
> 2ad — 3bc = 0 


The number of points, having both co-ordinates as integers, that lie in the interior of the triangle with 


vertices (0, 0), (0, 41) and (41, 0) is [JEE(Main) 2015, (4, — 1), 120] 

(1) 901 (2) 861 (3) 820 (4) 780 

frys, forte BF (0, 0), (0, 41) at (41, 0) &, & stdRa am 4 Roa va fergai a1 den fon at 
fez Wig s, e— [JEE(Main) 2015, (4, — 1), 120] 

(1) 901 (2) 861 (3) 820 (4) 780 

(4) 

(0,41)h 


I\ (2,40) 
2,39) > 1 point 


(40,1) > 39 points 


< Hs > 
(0,0) (41,0) 
v 
142+ 39 = = (99+ 1)=780 


_ 39 


(39 + 1) = 780 


Two sides of a rhombus are along the lines, x — y + 1 = 0 and 7x -y — 5 = 0. if its diagonals intersect at 
(—1, -2), then which one of the following is a vertex of this rhombus ? [JEE(Main) 2016, (4, — 1), 120] 
ae ve Vragua HT a yore, vareil x -y +1 =0 a 7x -y-5 =0 oF fem 4s cen gam faart fag 
(-1,-2) UR uiese ord 8 a se aaagya or fhe 4 S alae vie & ? 


(1) (3, -8) (2) (3-3) (3) (-2.-7] (4) (-3, -9) 


(2) 
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Straight Line 


13. 


Ans. 


Sol. 


x-y+1=0 


A 7x-y-5=0 B 


On solving equation of AB & AD 
AB & AD @I 8 OH Uw 
vertex A(1, 2) 
A(1, 2) 
P is mid point of AC. Hence vertex C is (-3, —-6). 
P, AC a1 Hea farg & ara: Bie C (-3, -6) 8. 
So equation of other two sides are 7x -y + 15=O andx-y-—3=0. 
HA: SY el Yost GH WAlHxr 7x-y + 15=0 ak x-y-3=0. 


1 8 7 4 
Hence other vertices are |3” 3 }and| 3° 3 


aa: ara sig (5-2) a a *) 


Let k be an integer such that the triangle with vertices (k, —3k), (5, k) and (-k, 2) has area 28 sq. units. 


Then the orthocentre of this triangle is at the point : [JEE(Main) 2017, (4, — 1), 120] 
a k Ye Vel ye & fe fay, fora ity (k, -3k), (5, k) aa (k, 2) & HT aha 28 Ti sae z, a 
Byst & cab ford felg ux s, de z: [JEE(Main) 2017, (4, — 1), 120] 
1 3 3 1 

oes) ae) wa) 
(4) 

k —3iad 

5 k 1=+56 

-k 22 


k(k — 2) — 5(-3k — 2) —k (-3k —k) = + 56 
k2— 2k + 15k +104 3k24+k2 =+56 

5k2 + 13k + 10+56 =0 

5k2 + 13k + 66 =0 ora 5k? + 13k 46 = 0 


_ -13+./169+920 


No solution #13 ea Aelora k= a 


/A\ 
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Straight Line / A\ 


14. 


Sol. 


15. 


k = es = k=2ormk=-2 (which is not an integer oi fe yo aet 8) 


-. vertices Bfrf A(2, — 6), B (5,2), C (-2,2) 
Equation of altitude dropped from vertexAis (YAW Sei TW ae GH BAlHenn) 
ee es (i) 
Equation of altitude dropped from vertexC is (f¥ C8 set wa aa H Bp) 
3x+8y-10=0 oa. (ii) 
solving both (i) and (ii) (i) eM (ii) BY sa HA wR 


orthocentre Aaa [23 


A straight line through a fixed point (2,3) intersects the coordinate axes at distinct points P and Q. If O 
is the origin and the rectangle OPRQ is completed, then the locus of R is 


Uh Ue WT, Gl UH ser farg (2,3) G stor one 8, Mew sail ol al fais fa-gsti P ae Qu 
uiirese aed 81 afe O 4a farg & ae sad OPRQ aI ye fea oie & al Ro farqua s : 


Straight Line [JEE(Main) 2018, (4, — 1), 120] 
(1*) 3x + 2y = xy (2) 3x + 2y = 6xy (3) 3x + 2y =6 (4) 2x + 3y = xy 
(1) 


P(h, 0) 


ee) 
oOo WwW x 


; 
| =0 

: 

~ (2 -h) + 1(-3h) =0 


—2y + xy -3x = 0 
3x + 2y = xy 


Consider the set all lines px + qy + r = 0 such that 3p + 2q + 4r = 0. Which one of the following 
statements is true ? [JEE(Main) 2019, Online (09-01-19),P-1 (4, — 1), 120] 


(1) The lines are not concurrent 


(2) The lines are all parallel 


(3) The lines are concurrent at the point (3. 5) 


(4) Each the line passes through the origin. 


/\ 
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Straight Line / A\ 


Ans. 


Sol. 


Hindi. 


16.23 


Ans. 


Sol. 


val eit arsii px + qy +r = 0 @ Bqeay wW faa oifory fora fore 3p + 2q + 4r = 08 TARAS 
HARM Wh HIM UIs ? 


(4) uate Ver Fa fig G vlox viet S| 
(3) 


Given relation is 3p + 2q + 4r =0 


comparing (1) and (2) we get x = <, We ; 


1 
hence we can say that these lines are concurrent at ($5) 


fear Tal UA 3p + 2q + 4r = 0 


er eH me wera PP ag Rea fy ($2) oe a 
Let the equations of two sides of a triangle be 3x — 2y + 6 = 0 and 4x + 5y — 20 =O. If the orthocentre 
of this triangle is at (1, 1), then the equation of its third side is : 


aa ve PS GH al Yori & Wilt 3x — 2y + 6 = 0 cM 4x + Sy - 20 = 081 aa su AY oT aha 
(1, 1) 0x &, a saat det yor oT wile & ; [JEE(Main) 2019, Online (09-01-19),P-2 (4, — 1), 120] 


(1) 26x — 122y — 1675 =0 (2) 26x + 61y + 1675 =0 
(3) 122y — 26x — 1675 =0 (4) 122y + 26x + 1675 =0 
(1) 
Straight line XI T, 
4x+5y=20  oaeeeee eee (i) 
38x-2y+6=0 owe (ii) 


orthocenter (1, 1) 


Line | to 4x +5y=20 andpasses(1,1)is 5x-4y=1 oan. (iii) 


/\ 
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Straight Line // A\ 


Hindi. 


Ans. 


and line | to 3x —-2y+6=0 and passes (1,1)is2x+3y=5 ow. (iv) 


on solving (i) & (iv) pt (=. -10| 


on solving (ii) & (iii) pt (-13, -3) 


2 
_33 149 35 
side BC is y+10= se (x — —) 
35 ] 
={3=5= 
2 
> yeiou = & oe) => 26x — 122y — 1675 =0 
61 2 
4x+5y=20 eee (i) 
3x — 2y Be (ii) 
aan (1, 1) 
Yel 4x + By = 20H aedae aa (1,1) SF yor et 5x-4y=1 (iii) 
Tea YA 3x —2y+6=08 aad ae (1,1) 8 Bord! M2x+38y=5 ww. (iv) 


(i) d (iv) oY Sat Ged UE fears & -10 


(ii) o (iii) PY Sa Ped WE fers Ga 2) 


2 
33 49 35 
yo BC ,y+10= —2 xe) 
35 2 
ha 
2 
> y+10= 2 (x- 2) => 26x — 122y — 1675 = 0 


Two vertices of a triangle are (0, 2) and (4, 3). If its orthocentre is at the origin, then its third vertex lies 
in which quadrant ? 


(1) third (2) second (3) first (4) fourth 


we rp GS at Vs (0, 2) aan (4, 3) 81 ae suo cana Foes we 8, al guar char ey fa agate 
He? [JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120] 


(1) Gert (2) Serr (3) Wet (4) aren 
(2) 


/A\ 
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Straight Line // A\ 


Sol. 


Hindi 


Since H is orthocentre of AABC 


then C is also orthocentre of AAHB 
equation of line AC is 
4AX+8y=6 0 heeteeetteeteee (i) 
equation of line BC is 


y-3 (ii) 


on solving (i) and (ii) 


= point lies in 24 quadrant 


A(0,2) 


B(4,3) C(h,k) 


af AABC oI cds H 8 | 
add AAHB OI AMG Ce 
WaT AC GI GAH 


4x + Sy Se (i) 
RTI BC GI VArHeer 


Wes  Aineceen (ii) 


(i) Ten (ii) FA PRA Ww 


=> fag 2 ages 4 3| 


/A\ 
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Straight Line / A\ 


18. Let O(0,0) and A (0,1) be two fixed points. Then the locus of a point P such that the perimeter of AAOP 


is 4, is: 
art O(0,0) aa A (0,1) at fafeac farg 8, al WS fag P forra fore AAOP oT RATT 4, et, oT feguer e— 
(1) 9x2 — By2 + By = 16 (2) 8x2-9y2+ 9y=18 
(3) 9x2 + By? — By = 16 (4) 8x2 + 9y? - 9y = 18 
Ans. (3) [JEE(Main) 2019, Online (08-04-19),P-1 (4, — 1), 120] [Straight Line] 


Sol. x2 +y? + x2 +(y-1)? =3 
=>x?4y2 —2y4+1=94+x2 + y2-6 x? +y? 


3.,/x? + =4+y 


Ox? + 9y? = 16 + y? + By 


19. A straight line L at a distance of 4 units from the origin makes positive intercepts on the coordinate axes 
and the perpendicular form the origin to this line makes an angle of 60° with the line x + y = 0. Then an 
equation of the line L is - 


qole-g OU 4 eae SI Gkl we UH Gra LST L Mawes sel we Ma sa: WIS sare & cen Yolaes S 
SU VST W cis, WM X+y=0H WY 602 HS HT sa 81 WT Va Lo vw wile ez: 


(1) (V3 +4k+(v3 -1) =8V2 (2) (V3 -1k+(V3 +1) =8V2 
(3) (3x tyes (4) x+V3y =8 
Ans. (2) [JEE(Main) 2019, Online (12-04-19),P-2 (4, — 1), 120] 


Sol. 


Hence equation of line is xcos8+ysind =p 


xX cos (75°) + y sin (75°) = 4 


(Sh) 


2/2 Pap 
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Straight Line // A\ 


20. 


Ans. 


Sol. 


x (V3 -1) + y (V3 +1) = 82 


The locus of the mid-point of the perpendiculars drawn from points on the line, x = 2y to the line x = y is: 


WaT x = 2y H fergal S ta x=y W sel TW aa G aeq fergail or farquar 2: 


(1) 3x -2y =0 


(2) 3x -3y =0 (3) 5x -7y =0 (4) 7x —5y =0 


(3) [JEE(Main) 2020, Online (07-01-20),P-2 (4, -1), 120] 


slope of PQ @! Yaurd = 


=> k-a=—h+2a 


so locus is ad: fa-gua 6x-6y=x+y => 5x=7y 
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High Level Problems (HLP) 


za. Marked Questions may have for Revision Questions. 


wo faed Usa Beer Ura wea 81 


1. 


Ans. 


Sol. 


Hindi. 


The vertices of a triangle OBC are O(0,0) B(-3,-1) and C(-1,-3). Find the equation of line parallel to 
BC and intersecting the sides OB and OC, whose perpendicular distance from the point (0,0) is ; : 
AOBC ® zi¥ O(0,0), B(-3,-1) Get C(-1,-3) 8] BC @ Wa ve Bea WaT H UAle sa wifey WA 
yorsit OB ¢ OC a ufawe aed & aan foraat O(0,0) G aad a5 a 


1 
X+yYt—— 


= 0. 
/2 
Slope of BC is fa) = a4 =-1 
—1-(-3) 2 
Saolnnae 
B 
ai 
Equation of a line parallel to BC is 
y=-X+C i.e. Xx+y-c=0 
1 1 
its distnace from the origin is | —= |=— —— 
7 ie | 2 B 
{ 
Equations of the lines are x+y + ——=0 
q y pb 
Since the required line intersects OB and OC, therefore, it is the line whose y intercept is negative. 
1 
Hence the required line is x + y+ —==0. 
q y pb 
BC 3 WeauRaaee) Aaa 
—1-(-3) 2 
. fe) 
B 
ea 
BC @ Garay WaT Gl UAHey 
y=-X+C i.e. Xx+y-c=0 
1 1 
BaH! Fa farg (0, 0) G : ee Be a 
Fa fey (0,0) 4 ye \"2 5 
Va H witwei F x+yt 579 
af afte Yet OB a OC af orecl & aa: Ys de YET erh foray y sas MOI 
1 
aa: onftee tT x+y + —=021 
ae 


/A\ 
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Straight Line // A\ 


2. 


Sol. 


Hindi. 


Sol. 


Hindi 


A variable line, drawn through the point of intersection of the straight lines 

- - = 1 and” + i= 1, meets the coordinate axes in A & B. Show that the locus of the mid point of 
AB is the curve 2xy(a + b) = ab(x + y). 

Ua VTi maa =1v + at, @ vise fleg A Jord arefl vp ay va, Mes sell pl mae: 
Avd Bw ffadt 81 vata pifiry fe AB & Hem farg or falrquel 2xy(a +b) = ab(x +y) el 


By family of tines | * + ¥ i}ea{Eo¥ 1) =0it cuts x-axis at A biG 
a b boa Le 
a 
y - axis at B 0, At _ Let mid point of AB is P(h, k) > 2h = uaa 2k = a 
— + + 
a b a b a b 


eliminate 4 from both equations we get 2hk (a + b) = ab(h + k) 
Hence locus of P(h, k) is 2xy (a + b) = ab(x + y) 


Seat Fer at afte (2 i}ar[Ao¥ 1) = 0718 xis a A pails 0 |ux are 21 


b b A 

a b 
y- aia Blo, +t We aed &| ar fe AB or Hea faeg P(h, k) 8] 2h = fee k= 
ab ab ab 


asl waters GA al facta me ue 2hk (a+b) = ab(h +k) 
aa: P(h, k) or faguer 2xy (a +b) = ab(x + y) 21 


From the vertices A, B, C of a triangle ABC, perpendiculars AD, BE, CF are drawn to any straight line. 
Show that the perpendiculars from D, E, F to BC, CA, AB respectively are concurrent. 

frst ABC @ sity A,B,C G aa AD, BE, CF feel axe ven uy Sd one 8) auigd fe D, E, F a or 
BC, CA sik AB HARI : HAT 2 | 

Without loss of generality, we can take the line as the x-axis and A, B, C as (xi, y1), (x2, yz) and (xs, ys). 
The points D, E, F are (x1, 0), (x2, 0) and (xs, 0). 

Equation of the perpendicular from D to BC is 


(x — x1)(X3 — X2) + y(yg—y2)=O a. (L1) 
also, the other two perpendiculars are 
(x — X2)(X1—X3) + W(Yt-y3)=O (La) 
and (x — X3)(x2—X1) + y(y2-y1)=O (Ls) 
A 
C 
B 
LI i 
E D F 


We have Li + L2 + Ls = 0 which implies that the three perpendiculars are concurrent. 
Without loss of generality, we can take the line as the x-axis and A, B, C as (x1, y1), (x2, y2) and (x3, y3). 


farg D, E, F (x1, 0), (x2, 0) 3h& (xs, 0) 81 
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Straight Line 


4. 


Ans. 
Sol. 


Hindi. 


DS yor BCU aes Gr Vow s — 


(x — x1)(X3 — X2) + y(y3—y2)=O see (L1) 
Ta sy al AIA 
(x — X2)(X1-—X3) + W(Yt-—y3) =O ee (L2) 
BR (x — X3)(X2— x1) + W(y2—-y1) =O ee (Ls) 
A 
Cc 
B 
[] [| 
E D F 
wet Li+Le+ls=0 oT af 8 ue 8 fh dm aad La Gar 2 | 
A triangle is formed by the lines whose equations are AB : x + y —- 5 = 0, BC 


x + 7y —-7=0 and CA: 7x + y + 14 = 0. Find the bisector of the interior angle at B and the exterior 
angle at C. Determine the nature of the interior angle at A and find the equation of the bisector. 

vast AB: x +y—-5=0, BC:x+7y—7=0d CA: 7x +y+14=0%8 fayo ona ord 81 HI BS 
ot: Galen Vd GM CH dea GAleioip Ht Toe sd Hifsiy| sea: GMT A ot vata sia aifory 


Ud Sad Basar I Goer sia Hifsry | 
3x + 6y — 16 = 0; 8x + BY + 7=0; 12x + 6y—11 =0 


‘: The slopes of the lines AB, BC and CA are —-1, — * and -7 respectively 


Let m,=-2,m,=—1,m,=~7 °F m,>m,>m, 


tangent of internal angles of the triangle are 
A 


B x+7y-7=0 
m,—m m,—-m m3 —m 
fanaa =" 24 np a es fane = 
1+m,m, 1+m,m3 1+mm, 


> i MF eo edie =o 
4 4 7 


interior angles A and B are acute and interior angle C is obtuse 
internal bisector of B = acute bisector of B= 3x + 6y-— 16 =0 
External bisector of C = acute bisector of C = 8x + 8y + 7=0 
Internal bisector of A = acute bisector of A= 12x + 6y-—11=0 


Wa aait AB, BC at AC SH vara mas: — 1,- Tan 7 € | 


1 


Ay S sear Hr waivaeil & ar s 


{ 
Alar ie eel teed . m,>m,>mM, 


B x+7y-7=0 


/A\ 
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Straight Line // A\ 


tanA = ae , tanB = M273 tan em 
1+m,m, 1+m,m, 1+m,m, 
> tanA= >, tanB=2 and tan C =—24 
4 4 7 


LEP A Te BHT 8 aM sere C alla HoT s | 

Bor aro wafer =B or yal wafer =3x + 6y-16=0 
Car areal wafguot =C or yan wafer = 8x + 8y +7 =0 
AG seam valeur =A ol Baw wafer = 12x + 6y- 11 =0 


5. The coordinates of the feet of | from the vertices of a A on the opposite sides are (20, 25), (8, 16) and 
(8, 9). Then find the coordinates of a vertices of the A 
fot Sapa & eitel @ Bape yous we srel TWA aeaae H fraeiH (20, 25), (8, 16) Vd (8, 9) & a Aya 
® fod it o Meet s— 

Ans. (5, 10). (50, — 5), (15, 30) 


Sol. | Orthocentre O of the AABC is the incentre of the pedal ADEF. 
AABC of cans 'O' ufee ysl ADEF 1 sea SPT | 
A 


EX 


D 
D (20,25) 


ED = (20-8)? +(25-16)? =15 


Cc 


FD = 20, EF =7 

H= 7x20+20x8+15x8 _ 1) 
7+204+15 

K = 7x25 +20x16+15x9 _ 4, 
7+20+15 

0(10, 15) 

AC =y-2x=0 


AB = 3y+x-35=0 
BC=x+y-45=0 = A(5, 10), B(50, —5)C(15, 30) 


6. Let P is any point inside the triangle ABC of side lengths 6, 5, 5 units and p1, pz, ps be the 
lengths of perpendiculars drawn from P to the sides of triangle. Find the maximum value of 


1.P2.P3. 
Ans. P,P, <= 

AM Cea 6, 5, 5 Sly HI Yous PW I AABC G Bray & A pi, ps, ps, PF Ayo Hl 
Yo UT Slot WY ARN GH AMA S| pr.pe.ps HT slHas AM s — 

Ans. ,p,.p, < —— 


Sol. Area &hel AABC = Area Sahel ABCP + Area SaheT ACPA + Area Sahel AAPB 
12 =3pi + >: + > ps 
Applying AM > G.M& 
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Straight Line 


3p, +p, + 2s 5 5 1/3 
3 >((20,)( See |(Ze 


A 
Oo 

B C 
12 : 75 1/3 
3 A P1P2Pz3 

256 

< —_. 

PiP2P3 75 


Let in APAB, A is (0, 0), B is (a, 0) and P is variable such that ZPBA is equal to three times 
ZPAB the, find the locus of P. 
Ans. 4x? — 4xy? — 3ax? + ay? = 0. 
amif APAB 4 A(O, 0), Bia, 0) &1 aa P ww ae Ye & UT f sa yHR *é fH “PBA HI 
aM ZPAB® 4M OI dM YA @ array 8 aa fag Par faegua zs 
Ans. 4x°— 4xy? — 3ax? + ay? = 0. 
Sol. Let HHI A =(0, 0), B =(a, 0) 
P (h, k), ZPAB = 6 
ZPBA = 30 
k 
=i 


Now 3 tan 6 = eC) 


—k 


AE 
tan(x — 36) = h-a 
3tan@—tan® 6 _ 


1—3tan? 6 h-a 


= 3h° — k?h - 3ah? + ak? = — h? + 3k7h 
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Straight Line / A\ 


Sol. 


Hindi. 


Ans. 
Sol. 


4h3 — 4k2h — 3ah2 + ak? = 0 
Locus of P(h, k) fa-gu2t is 4x? — 4xy? — 3ax? + ay? = 0. 


Through a fixed point any straight line is drawn meeting two given parallel straight lines in P and Q, 
through P and Q straight lines are drawn in fixed directions, meeting in R. Prove that the locus of R is 
straight line. 

Ree fag 8 og era Yar Si orl & A ag a WAR Ua Yai ot P am Q ue fad & P 
ar Q 8 era ware ve fad feet ¥ area orl &, a Rowe faa 8 cuts foe R or fargua ww aa 
aT S| 

Take the fixed point O for origin, and the axis of y parallel to the two parallel straight lines, and let the 
equations of these parallel lines be x = a, x = b. 

Then, if the equation of OPQ be y = mx, the abscissa of Q is b, and therefore its ordinate mb. Let PR 
be always parallel to y = m'x and QR always parallel to y = m"x, then the equation of PR, QR will be 
y-ma=mM(x-—a) sae (i) y—-mb=m"(x—b) ene (ii) 

To find locus we have only to eliminate m between the equation (i) and (ii) 

The result is (6 — a) y = m'b(x — a) —m" a (x —b). 

This equation is of the first degree, and therefore the required locus is a straight line. 

qolarg b fey va Rex fag O cifery ae y Bet H PAP el GAM Uke LGU & AM St GARR Aa 
Vash HT Wi x =a si’ x=be| 

at afe¢ OPQ aw wie y = mx 2] Q w Yb & gufey sual ae mb @| Am PR 
aed y = mx @ Warde & aa QR, y = m"x ® Ware & aa PR, QR w Wow eT 
y —ma=m'(x—a) y —mb = m"(x — b) 
fargua sid ee @ fry wiper (i) sie (ii) G Hace m or facnfla Hed 81 
amfite UofT (b — a) y = m'b(x — a) —m" a (x —b). 

Safey GAH WIA Bld ol Ss six afte faegqual vo Ure YT | 


Through the origin O a straight line is drawn to cut the lines y = m,x + C, and y = m,x + ©, at Q and R. 
respectively. Find the locus of the point P on this variable line, such that OP is the 
geometric mean of OQ and OR. 

qa fag O8 GM ach YH aI ga YOR s fh Ys WHS y =m,x+C, a y=m,x+C, vl HAT: QA 
Ruy oredt 81 sa ay wa ux Rera fet faeg P or faegue sia aifry afe OP,OQa OR ow Ya 
Arey s | 

(y — m,x) (y — m,x) = c,c, 

Let the line (L) through the origin is 


Xx =rcos@ ; y=rsino 
X 4 y 
Q) yew 
| 
eee IR y=mxte, 
< is >X 


v 
as L intersects L, at Q and OQ = r 
r, sin@ = m,r, cosO + c, 
similarly, L intersects L, at R and OR =r, 
r, sin 8 = m,r, COSO + C, 
Let P=(h,k) &OP=r 


= Pent qq ———giaiesiiesadias (3) 
& N=6Ccosg 9 eet (4) 
K=6SiINO teeta (5) 


putting the values of r, and r, from (1) and (2) in (3) 


= a 


Co 


e wheeeee (6) 


(sin@—m,cos®@) (sin@—m,cos6) 
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Straight Line / A\ 


Hindi 


10. 


Sol. 


putting the value of cos@ and sin® from (4) and (5) in (6), we get 


S we ae => — (k—mh) (k—m,h) =c,¢, 


replacing (h, k) by (x, y) we get the desired locus as (y — m,x) (y—m,x) =C,¢, 


ar ya fag V A are aT (L) 81 


xX =rcosdé : y=rsino 
» 
4 4 <r 
Q) ga® 
Tp 
. ial JR yemx+c, 
« is >X 


af L=0,L, of QW wed & at OQ=r, 


Fe Sing Mit COS Cy 0 ere eee (1) 
swt ver L=0,L, ef Rw oredt § at OR =r, 

isin Nea COSO4ICh sy fl) 0 neers (2) 
Am = P=(h, k) & OP =r 
Re arte ee Oe fel) Bee. (3) 
a1 NM=PGOS) —M WHR csscsseccsoee (4) 

RerSme jj jj. —M FRR ccoso22naqaacs (5) 
(1) a (2)8 7,96, @ AM (3) 4 WAR 

2 C, Coy 


rm We (6) 


~ (sin@—m,cos0) (sind—m,cos6) 
(4) a (5) @ cosa sind & AM (6) 4 a W 


> Pe aie => — (k=m,h) (k—m,h) =c,¢, 


(h, k) @T (x, y) @ Uferenfta pe ay sh aise faeque ura ela s we 


(y —m,x) (y — m,x) = C,¢,. 


The sides of a triangle are L = xcos a + y sina, —p, =O forr=1, 2, 3. 
Show that its orthocentre is given by 
L, cos (a, — a) = L,cos (a, — a) = L, cos (a, — a). 
Bryst HT yoy L,=xcosa,+ysina,—p.=0,r=1,2,3@ fer 
auiga fh gun abs L, cos (a, -a,) =L,cos (a, - o,) = L, cos (a, - a) BPTI 
Let BC be L, =x cos a, + y sina, —-p, = 0, CAbe L, = 0 and AB be L, = 0 
Then the altitude AD through A is of the form 
L, + AL, = (xcos a, + y SiN a, — p,) + A (x cosa, + y Sina, — p,) = 0 
i.€., AD is given by (cosa, + A Cosa,) X + (SIN a, + ASIN a) y — (P, + Ap,) = 0. 


iN 
Slope of AD = — = aes one . Now AD | BC given 
sinag +Asinag 


COSQ5 +ACOSa 
- |— ——3 | (—cota,) =—1, 
singe +Asinag 
or cosa, (Cosa, + A Cosa, ) + Sina, (SiNa,+ Asina,) = 0, 
This gives (cosa, cosa, + sina, sina) + A (cosa, cosa, + Sina, Sina,) = 0 
, cos(a4—a 
or equivalents Le= cos(a4— ag) 
cos(a3 — a4) 


/A\ 
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Straight Line // A\ 


COs(a;,—-—a 
(a4 —a2) L.=0 
cos(ag — a4) 


Equation to AD is L, — 
or equivalently L, cos(a, — a,) = L, cos(a, — a,). 
Similarly the altitude BE is L, cos(a, — a,) = L, cos(a, — a). 
The orthocentre is given by 
L, cos(a, — a,) = L,cos(a, — a,) = L, cos(a, — a,). 
Hindi. 4171 BC,L,=xcos a, +ysina,—p, =0,CA,L,=0 31% AB,L,=081 
Ta AD UM ae sitar AD 
L, + AL, = (xcos a, + y SiN a, —p,) + A (x Cosa, + y sina, — p,) = 0 
gata, AD fear 7a & (cosa, + A cosa.) x + (sin a, + ASIN a,) y — (Pp, + Ap,) = 0. 


iN 
AD a yao = — (O82 FACOSO3 aa AD LBC AI 
sina +Asinag 


COS ao + XA.COS 
= || “e : ae (— cota,) =— 1, 
sina +Asinag 
a cosa, (Cosa, + A COSa,) + Sina, (SiNa, + ASina,) = 0, 
ue ea 8 (cosa, cosa, + sina, sina,) + A (cosa, cosa, + sina, sina.,) = 0 
cos(a4 — 
SR ne Vee ceca 
cos(ag — a4) 
cos(a4—a 
AD or BatHetr pe oslene 2 ) L,=08| 
cos(ag — a4) 


ul Ted L, cos(a, — a,) = L, cos(a, — a,). 

SUG afar BE L, cos(a, — a,) = L, cos(a, — a) & | 
aah fea TA zs 
L, cos(a, — a,) = L,cos(a, — a,) =L, cos(a, — a,). 
a Ged L, cos(a,—a,) =L, cos(a, — a,). 
suo xfi¥eard BE L, cos(a, — a) =L, cos(a,—a,) & | 
amb fea Ta zs 


L, cos(a,, — a,) = L,cos(a, — a,) = L, cos(a, — a,,). 


11. A line passes through a fixed point R intersecting a fixed line at P. A point Q on RP such that 


an is constant. Then show that locus of Q is a straight line. 
ve vet fer fag RO Row at wt P we vfawde Hel f| VH fag Q, RP WH W sa 
Fan & fir Forex 8 oa cated fh Q ar fargur ww aa ta eI 


Sol. Let a fixed point R(a, 6) and fixed line is ax + by +c =0 
x-a _y-B_ 

a sind 

Coordinate of P(a + rcos0, B + rsin6). It lies on line 

ax + by+c=0 

a(a+rcosé)+b(P+rsind)+c =0 ...(i) 

Let coordinate of Q(h, k) be 

h=a+r;,cosé andk=£8 +r; sin 


Equation of line RP is 


Given that © =2 (constant) 
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Straight Line / A\ 


Hindi 


12. 


Sol. 


h-a =—cos@ and k-B=—sind—> rcos®=A(h—a) and rsind =A(k—B) 
From equation (i), a(a +4(h—«))+b(B+A(k—B))+c=0 

Hence locus of Q is 

aa(x—a)+ba(y—B)+aa+bB+c=0. 

AMT Rio, B) Ree farg & cen Ree ket ax + by+c=0 Z| 

tan RP wr eis X% _ YOR _ a 


cos@_siné 
Pa fideo (a + rcos0, B + rsind) & Je VET 
ax + by+c=0 
a(a+rcos@)+b(P+rsind)+c =0 ...(i) 
AMT Q(h, k) @ freeirp 
h=a+mcosd ak =f +1 sind @ | 


fear Ta 8 —=2 (are) 


ha =—-cos@ and k—B=—sind=> rcos@=A(h—a) and rsin® =a(k—B) 


WHET (i) W a(a+A(h-a))+b(P+A(k—-B))+e =0 
ad: Qa fargua & 
aa(x—a)+ba(y—B)+aa+bB+ce=0. 


A triangle ABC with a = 8, b = 6 and c = 10 slides on the coordinate axes with vertices A and 
B on the x—axis and the y—axis respectively. Find the locus of the vertex C. 

va fryst ABC forest a = 8, b = 6 SiR c = 10 aera sell ue BIN A SR BUR HARI: x-sHe 
aR y-sat ux fuer & da ety C or farque sta Gifs | 

Since c? = a? + b?, 

AABC is right angled at C 


/\ 
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Straight Line / A\ 


Hindi 


13. 


Sol. 


= OACB is a cyclic quadrilateral. 

=> ZCOB = ZBAC 

In AABC, 

b*+c*-a® 36+100-64 72 3 
2obc =i x 6x10 120: ‘5 


cos A= 


Sips (COR) i = cos( = : 2COA : 2 = sin (ZCOA) = = = tan (ZCOA) = . 


— /COA is fixed = vertex C lies on the line ¥ = : or 3x — 4y = 0. 
X 


af c? = a? + b?, 
AABC, C UX GAH B | 
= OACB ala agyst z | 


=> ZCOB = ZBAC 
AABC 4 


be +e =a" _36+100-64_ 72 3 
2bc 2x6x10 120 5 


cos A= 


Oo 


=> cos (ACOB) = 2 = cos{ = — ZCOA| =5 = sin (ZCOA) = i = tan (ZCOA) = . 


= ZCOA Rae & = Bis C, TaT v.23 a 3x — 4y =0 08 Rea 2] 


The line Li = 4x + 8y — 12 = O intersects the x and the y-axis at A and B respectively. 
A variable line perpendicular to L; intersects the x and the y-axis at P and Q respectively. Find 
the locus of the circumcentre of triangle ABQ. 

WaT Ly = 4x + By — 12 = 0, x Sat SiR y-siet HT A SR BUN HAST: Ufeada Hea 81 YH a 
Ya Li & Add x sie y-siet GI Hae: P ake Q ue fad 8) Ap ABQ G wRoa a1 
agua Set DIPSTE | 


Clearly circumcentre of triangle ABQ will lie on the perpendicular bisector of line AB. 


Now equation of perpendicular bisector of line AB is 3x — 4y + ; = 0. 


/A\ 


RQ @® | Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
esonence Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 


Educating for better tomorrow 


Toll Free : 1800 200 2244 | 1800 258 5555 | CIN: U80302RJ2007PLC024029 


Straight Line // A\ 


Hence locus of circumcentre is 6x — 8y + 7 = 0. 


Hindi eed: rps ABQ oT URa a, TST ABS A sgH We eT 


14. 


Sol. 


a Ta ABH aaay salwar wht 3x ay + = 08 


ae: URas or flrguer 6x—8y+7=08| 

Show that the orthocentre of A formed by the straight lines, ax? + 2hxy + by? = 0 and /x + my =1 isa 
A x’ y' a+b 

point (x', y') such that 7 = a EE nave 

aga Uke WH ax? + 2hxy + by? = 0 sie ’x + my =1 UIA A HI Ghee WH fers (x', y) 2 Tet = 

y' i a+b 

¢ om. am?—2hem+be- 

ax? + 2hxy + by? = b (y — m,n) (y — m,n) 


—2h a 
m,+m,= Te m,m, = 


The line ¢x + my = 1 cuts y = m,x. 


RET Ox + my = 1, y=m,x oF Uiresdal Heit o | 
A 


OO ene ¢ 
A 1 m, 
é+mm,’ ¢+mm, 
Equation of line AD => y — OY, geo ly : 
é+mm, Ms é€+mm, 
m, 1 1 
RET AD GT BAHet y — 2 x 
é+mm, Mo ¢+mm, 
x(€+mm,)-14+m,{fy(¢+mm,)-—m}=O0 eee (1) 
orthocentre also lies on mx — fy = 0 or - Sm 
m 


/A\ 
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Straight Line // A\ 


aaa MT mx — ly =0 a + =~ =a.% fem? 
é oom 
put X = Aé and y = ma in (1) 
X=AC TMT y=mA~, (1) TA Ww 
a+b 
be? — 2hém + am? 
15. The distance of a point (x,, y,) from each of two straight lines which passes through the origin of 


co-ordinates is 5, find the combined equation of these straight lines. 


qa fag G Joa aefl al Ua waa S fers (x,, y,) HT Gl 5 SF) A Ga Wa HT GYyaa GAHwt sa 


DISTR | 
Ans. (y, a 3?) a2 XY, Xy + (x,? ~ 5°) y? =0 
Sol. — Let P(h, k) be a variable point on the lines passing through the origin. 
2) 


kx, —hy; 
Vh? +k? 
locus of P(h, k) is (x,y — xy,)? = 5? (x? + y?) 
solving it, we get (y,? — 5°) x? — 2x,y, xy + (x,? — 6%) y? = 0. 
Hindi. 47 P(h, k) ae ferg & wif Fees SV Jos ae tai w BI 


=6 > (kx, — hy,)? = 6? (h? + k?) 


kx, — hy; 


lh? +k? 
P(h, k) <r farquer (x,y — xy,)? = 82 (x2 + y4) 81 
Ba GM W SA Ud S! (y,2— 82) x2— Qx,y, xy + (x,2— 82) y2=0. 


=§ = (kx, — hy,)2 = 82 (h? + k2) 


16. A point moves so that the distance between the feet of the perpendiculars from it on the lines ax? + 2h 
xy + by? = 0 is aconstant 2d. Show that the equation to its locus is, 
(x? + y?) (ph? — ab) = d? {(a — b)? + 4h}. 
wea fees se var afd ae & fh saa Vas ax? + 2h xy + by? =0W Sel W AS G eal G Hey ql 2 
d (@rar) 81 vefsta aifire fe gua farquer at wteor (x? + y2) (h?- ab) = d? {(a—b)? + 4h} BI 
Sol. aa AB = 2d 
a OAPB is a cyclic quadrilateral and OP will be diameter of the circumcircle of this quadrilateral 
Let Q be the centre of the circle 
in AAQT 
2d 


singd= ——_ ="... (i) 


2. 2 
VX +Y4 
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Straight Line // A\ 


Hindi. 


17. 


Sol. 


Hindi. 


2h? —ab _ 2d 
a+b yx? + y? — 40? 


Locus of P(x,, y,) is (x2 + y’) (h? — ab) = d? {(a — b)? + 4h4} 
AB = 2d 
OAPB Wo aM agyot s sie OP gu agya & URga aw are z | 
aT Q dd HI Ha BI 
AAQT 4 
in AAQT 

2d 


Siig oe Rew (i) 


Dae 
VX +Y1 


a+b Ay eee 
P(x,, y,) oT farguer S| P(x,, y,) is (x? + y2) (h? — ab) = d? {(a —b)? + 4h?} 

Show that the pair of lines given by a? x? + 2h(a + b) xy + b? y? = 0 is equally inclined to the pair given by 
ax? + 2hxy + by? =0. 
fag fee fe a2 x2 + 2h(a + b) xy +b? y2=0 ERI Valsad Ue WSN, 
ax? + 2hxy + by? = 0 eet Waid Ure FSIS Ue GAM HIT we Wal Es s| 
Given pair of lines are a*x* +2h(a + b)xy+b’y2=0 => ax? +2hxy + by? =0 

2 2 2/2 
Equation of pair of bisectors of first pair is ay a2 

a?—b? = h(a+b) a—b h 

Which is also bisector of second pair. Hence both pair are equally inclined. 
fear Wal Fat YA a2x? +2h(a + b)xy + b’y2=0 Fax? +2hxy + by2=08 | 


2 2 2 2 
wed BH oT aaa or wie XY _ EY 2 
i a2—b2 h(a+b) a-b hh 


wife Gar gH ao a aga 8 aa: Val BH aerae YH By sl 


/A\ 
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Straight Line // A\ 


18. 


Ans. 
Sol. 


All the chords of the curve 3x? — y? — 2x + 4y = 0 which subtend a right angle at the origin are 


concurrent. Does this result also hold for the curve, 3x? + 3y? — 2x + 4y =0 ? If yes, what is the point of 
concurrence. 


qo farg ue GaP FAM ell, GH 3x2 — y2 — 2x + 4y = O OT ert chat Gar 8) an ve oR ap 
3x2 + 3y2- 2x + 4y=08 ford ua 2 2 afe ef, a ae fey ora afer fore ue a hae war 2 


(1, — 2), yes #f (1/3, — 2/3) 
Let equation of chords hx + ky = 1 
By homogenisation 


3x’ - y’- 2x + 4y =0 


nee 


3x? — y? — 2x (hx + ky) + 4y (hx + ky) =0 

it makes 90°. Hence 

coeff. x? + coeff. y? = 0 
38-2h-1+4k=0>h-2k=1 

Hence all chords are concurrent at (1, — 2) 


Hindi. Art sfarsi mY aalmxtt hx + ky =1 @| 


19.73 


Sol. 


GATTO HA UX 


oh 
PS) 


re 
. 3x’ —y — 2x + 4y =0 


oe eect 
nent 


3x? — y? — 2x (hx + ky) + 4y (hx + ky) =0 

as 902 SAH . Ha: x? HT YIN + y2 HT PIG =0 

38-2h-14+4k=0>h-2k=1 

aa: wet ofay (1,- 2) we war eI 
The straight lines (A? — 3B?)x?+ 8AB xy + (B* — 3A?) y? = 0 form a A with the line Ax + By + C = 0, then 
prove that 
Ue Vay (A? — 3B2)x?+ 8AB xy + (B2 — 3A?) y? = O val Ax + By + C=0@ ay ve fayo ao fa 
aed & ad fe wifey 
C2 


V3 (A? +B?) 


2 
(i) rao ——— ys ar daw 


V3 (A? +B?) 
(ii) A is equilateral Rysot ara & | 


(iti) The orthocentre of A does not lie on one of its vertexs 


Ryo oT Is, SUH Bt FS vH Ae BI 


Lety=Mx an (i) 
be a line through the origin making an angle of 60° with the line 
AX+By+ C=O 0 00 eee (ii) 
m—(-A/B) 


Then we have tan 60° = +———__—_. 
1+m(-A/B) 
From (i) we have m = y/x. Substituting this value of m in the above result 
i.e. 3(B — Am)? = (mB + A)’, we have 
(A? — 3B?) x? + 8ABxy + (B? - 3A2)y? = 0, ... (iii) 
These are the straight lines 
through the origin making angles of 60° with (ii) i.e. forming an equilateral triangle with (ii). 
Now OL = length of perpendicular to Ax + By + C = 0 from (0, 0) 


/A\ 
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Straight Line // A\ 


= — So Area = an ae 
(a? + B*) [(a? + B*) 
Hindi. AT y=mx la. (i) 
qos Y GA Tet Mas TT WaT 
Ax+By+C=0@ &4 60° oom sare Bf aan (ii) 
m-—(-A/B) 
a4 tan 60° = +——+—_~ 
1+m(-A/B) 


(i) @ m=y/x,m OH AM BItat URTA A wa we 
auta 3(B—Am)? = (mB + A)?, we have 
(A? — 3B2) x2 + 8ABxy + (B? - 3A2)y? = 0, ... (iii) 
YX Ure Va F| 
Fefeg YA arefl (ii) B Wes 60° St HM sah & sta (ii) & wear wae Peps sarc 8 | 
aq OL = (0,0) 8 Ax + By+C=08 aS OI aT 


C ee 
=~ __ safer Sawa = 
(A? +B?) 3(A? +B?) 
Comprehension (Q. 20 & 21) 

If coordinate system xy is being rotated through an angle 60 in anti clock wise direction about the origin 
as shown in the diagram, Coordinates of P(x, y) has been change to P(X, Y) in new coordinate system 
XY, then x, y, X, Y are related as given below. 
afe fresie Gefl xy ol aarad fen 4 yo ferg H Ue O GM S Yaa oe S| flag awla wa s| 
P(x, y) & fasta wl P(X, Y), aa fice tafe XY, 4 Jac vie & aax, y, X, Y Aa aes 7a a 


X =x sec 0 + (y—x tan 8) sin 0 and 3ilz Y = (y — x tan @) cos 0 
2 
~ x seeenay eine eee =ycos 8—xsin@ 
cos@ 
X=xcos0+ysin 0 Y=—xsin0+ycos 9 
20. If the axes are rotated through 60° in anticlockwise direction about origin. Find co-ordinats of point (2, 6) 


in new co-ordinate axes. 


afe set a qa fag & amet aarad feen 4 602 em S we own ora 81 TH Adem sal a vals 
4H farg (2,6) @ fesie sa afre— 

Ans. (1+ 3V3,- V3 +3) 

Sol X=xcos0+ysin0 > X = 2. cos 602 + cos 602 = 1+ 3V¥3 
Y=-xsin0+ycos 0 > Y =—2 sin 602 + 6 cos 602 = — /3+3 
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Straight Line / A\ 


21. If axes are rotated through an acute angle in clockwise direction about origin so that equation x? + 2xy + 
y? — 2x + 2y = 0 becomes free from xy in its new position, then find equation in new position 


are set pt qo farg m Ua afeorad fee A AH A YA onal 8 wath GArHey x2 + Qxy + y2 — 
2x + 2y = 0 wet Refs 4 xy G waa @ oa TA Rea 4 Awe B- 


Ans. x?+ /2y=0 
Sol. (xcos6+ysin 6)? + 2(x cos 6 + ysin 6) (-x sin 8 + y cos 6) + (-x sin 8 + y cos 6)? 
— 2x cos 0 — 2y sin 8 — 2x sin8 + 2y cos 8 =0 

x? + y? — x? sin20 + y?sin20 + 2xy (cos20 — sin20) — 2x (sin 8 + cos 6) + 2y (cos 6 — sin 6) =0 
cos?0 — sin 20 = 0 => tan?0 = 1 => 0=-7 => 20=- 5 
2x24 2/2 y=0 => x24 /2y=0 

22. Find the acute angle between two straight lines passing through the point M(—6, —8) and the points in 
which the line segment 2x + y + 10 = 0 enclosed between the co-ordinate axes is divided in the ratio 1 
: 2:2 in the direction from the point of its intersection with the x—axis to the point of intersection with 
the y—axis. 
faeg M(—6, —8) @ Joa Aeil el Gel WH, oi VG 2x +y + 10=0G sai G AeA H sears oT VA 
fa-gail ug ufesa pel & Ul Sa YersrSs HI Suh x - Ha G Uitese GU sap y- sat W ufaasde at 
fem 41:2:2 @ aqud 4 fant wed &, 6 a oA GM OI AM eI 
Ans. 17/4 

Sol. ..P=(-4,-2) and Q=(-2,-6) 
..Let slopes of PM and QM be m, and m, respectively. 


m, = 3 and m, = > 


Let ‘0’ be the acute angle between PM and QM 


tang = | 2 | — tang=iae=<. 
1+m,m, 4 


Hindi... Pee (— 42 eset = (12016) 
ar PM si QM @ Wavrary shaet: m, dm, @| 
Mf 


m,=3cam, => ; 


ar ‘0’ PM a2 QM & sta Gr AH z | 
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Straight Line / A\ 


tang = |24—™2 | - tano-1 0 = ©. 
1+m,m, 4 
23_. LetAlies on 3x —-4y + 1=0.B lies on 4x + 3y — 7= 0 and C is (-2, 5). If ABCD is rhombus, then find 
locus of D. 


ar A, Wt 3x — 4y + 1=0 5x fer 8 cen, Bw 4x + 3y—7=0 8 faa @ am C (-2, 5) @ afe ABCD 
WH WHAgyst & dd D or fergua s— 


3x—4y+1=0 


D(h,k) 


4x+3y—7=0 


DA=DC 

(h+ 2)? (Sat) 
25((x + 2)2 + (y —5)2) = (8x — 4y + 1)2 

Ans.  25((x + 2)2 + (y —5)9) = (8x — 4y + 12 


24. Let Dis point on line 41 : x + y—2=0 and S(3, 3) is fixed point. zis the line perpendicular to DS and 
passing through S. If M is another point on line @ (other than D), then find locus of point of intersection 
of £2 and angle bisector of ZMDS. 
ari D, 8 41: x+y—-2=0 8 oly farg & cam S(3, 3) Re frrg 8] &, DSS aa we aS 
Turd! & safe M, WaT “1 UX Reta Hrs ary farg B (D H steal) Ta ZMDS G OM BEH aM ow vitae 


farg or fa-gua sid aifsry | 
Sol. 
In AFDP & ASDP ¥q 
ZF = ZS = 90°, ZFDP = ZSDP = 0 & PD is common 
= AFDP & ASDP are congurent > PF = PS 
2 
> (h-3)2 + (k—3)2 = a 
/2 
Hindi. 
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Straight Line // A\ 


Ans. 


25. 


Ans. 


Sol. 


AFDP aem ASDP F 
ZF = ZS = 90°, “FDP = “SDP = 0 aa PD uuatrs 2 | 
= AFDP aat ASDP wahras & = PF=PS 


= (h- 3)? + (k-3)? = ad 
sae _9)2 _ Xx+y-2 . 
(x — 3)° + (y—3) [ B 


A variable line cuts the line 2y = x — 2 and 2y = — x + 2 in points A and B respectively. If A lies in first 
quadrant, B lies in 4" quadrant and area of AAOB is 4, then find locus of 

(i) mid point of AB (ii) centroid of AOAB 

Uh AX GI, Ves 2y =x —2 aie 2y =-x+2 oH) Acen B fargail We red & afe Avera agate 4 
Rerat 8 den B feds agate 4 Rea & ae AAOB GI aad 4% ag farqua sia afer | 

(i) AB or Hea fag (ii) AOAB @ Hap 

(i) (x -1)? = 4y? = 9 (ii) (x — 2/3)? + 4y? = 4 


A(h+rcosé, k+rsin@) 


B (h—rcos6, k—rsin@) 


2(k +r sin 6) = (h +r cos 8) -2 
2(k —r sin 0) =— (h—rcos 8) +2 


=> 4k =2rcos0&h-2=2rsinOd => tand= 12 


Area = — (h—kcot 6)(2r sin 6) = 4 


Dee ie 


=> (h-k cot 6)(h-2) = 8 = [n-S5)n2)-8 


= (h-1)?-(2k)?=9 = (x-1)?-(2y)?=9 


2 2 2 
Locus of centroid is (= ' (2) =9 > [x-2] —4y?=4 


2 


/A\ 
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Straight Line / A\ 


An equilateral triangle PQR is formed where P (1, 3) is fixed point and Q is moving point on line x = 3. 


ve wag FY PQR Fa via & vei P (1, 3) ve Re fag F1 ce aT Qe x= 3 wR fags 


26. 
Find the locus of R. 
aa Ror fay vy sa oie | 
Ans. (x—2)=+V3 (y-3+ v3) 
Sol. Slope of PR @! varr is (6 + 60°). 2 | 


Let coordinates of Hi R@ f¥ezite be (h, k). 81 

laa, s- == 3 =~ =2 sec 0 
cos(8+60°) sin(@+60°) 
h=1 + 2cos (6 + 60°) sec 0 
s 


>he=1+2 LE 
2 2 


att) 


>k=342sin (0+60°) sec 0 


~k=042{ CaaS) pt) 
Eliminating 6 from (1) and (2), (1) 3 (2) dik GY O Be Ww 


3+ V3 =tano 
h-2 
= = +(k-3+ V3) 


k— 


V3 
Locus is fa-q 42 (co Onan yengee /3) z | 
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